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ABSTRACT 
The thesis, " Problems of Production 
And Marketing of Aluminium Products 
in India", identifies the following areas of 
Problems: 
The problems of cost -
behaviour with an 
emphasis on utilisation of 
capacity. 
The question of strength 
of commodity market to 
determine the extent of 
revenue which the 
industry can generate 
from its market ing 
operat ions. 
The problems of optimum 
level of production by 
relating average revenue 
to the average cost. 
The problems of working 
capital which is the 
logical conclusion of 
production and marketing 
operat ions. 
The study is quite extensive in its scope. 
The cost behaviour analysis raises the 
issue of technology, labour and technology 
substitution rate. In fact, no marketing 
operation can proceed without rock bottom 
line for marketing the products. There are 
two pa radoxes which deserve serious 
thoughts - the administered price and 
escalating cost. The industry also suffers 
from idle capacity due to infrastructural 
bottlenecks including power shortage. 
In a liberal competitive economy, the 
management has to be full saddle for 
determining the price and controlling the 
cost. For long, the obligation to generate 
surplus was relegated to the background in 
public sector units. It culminated into erosion 
of equity base. Lately, the decision of the 
government for partial disinvestment has its 
genere in poor surplus generation by the 
public' sector units. 
The study substantiates the view that 
Aluminium Industry was enjoying the 
m o n o p o l i s t i c pos i t ion in t h e p r o t e c t e d 
market. There was little concern about the 
expansion and modernisation of plants. For 
long, the government continued to import 
aluminium to meet the industrial demand. 
The fast changing global scenario has 
thrown open the complex problems of 
marketing in competitive market. Efficiency 
has to be measured in terms of rate of 
r e t u r n . 
The issue of working capital is equally 
important for a higher return. The liberal 
credi t pol icy, unnecessary la rge cash 
balances, inventories of raw materials and 
ever increasing bad debts are some of the 
factors responsible for mounting working 
capi ta l . 
The study is concluded with a note of 
raising the efficiency of organisation and 
management , control l ing cost, genera t ing 
larger revenues and showing better sales 
performance. The credit sales should not be 
liberal. In a few words, the study is quite 
comprehensive and extensive. 
The analysis is presented by making 
comparison between the public and private 
sector units on the one hand and with other 
capital intensive industries viz. steel cement 
and p a p e r The resul t s of t h e study 
substantiate the hypothesis that industry can 
thrive when it optimises its ope ra t ions . 
Aluminium Industry has not been able to 
evolve system approach in marketing and 
fund flow approach in financial opera t ions . 
The e n d o g e n o u s fac tors a re as much 
responsible as exogenous in substandard 
performance of Aluminium Industry in public 
sector. It calls for rationalisation of both 
production and marketing management . 
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1^ 1^  c f sa c e 
The Research Scholar takes heart from the value 
of the work which is an improvement upon the 
perception of the eminent author on the subject. The 
existing literature focuses on the demand and existing 
supply of aluminium products in India. The gap 
between the demand and supply is made the base for 
emphasis on additional investment in the industry. 
With the inception of liberalisation, new orientation 
has to be given to the problems of Aluminium Industry 
in India. The import variables are costs to reveal 
supply conditions and revenues to unfold the market 
stregnth. It furnishes genuine base of the present work 
to encompass within its scope the study of cost and 
revenue while dealing with the problems of production 
and marketing of Aluminuim products in India 
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INTRODUCTION 
Among all m o d e r n n o n - f e r r o u s me ta l s , 
aluminium occupies the pride of place in the 
industrial scene by sheer virtue of its versatility. 
Aluminium has a very fascinating history. It 
was first discovered in Denmark in 1825 but the 
real breakthrough came in 1886 when two 
scientists, Heroult of France and Hall of U.S. 
working s imu l t aneous ly found its s t ruc tu ra l 
propert ies . It became a Kitchen metal for the 
masses in early 20th century, within a span of 
40 years, aluminium became the most sought 
after metal for industrial use. During the times 
of Napolean aluminium was not the common 
mans metal as it is today. It was time consuming 
and expensive to recover aluminium and it was 
costlier than gold and other precious metals. 
The story suggests that Napolean had once 
hounoured the king of Spain by feasting him in 
trays and cutlery made of aluminium. Napolean 
himself used aluminium buttons in his uniform. 
Now of course aluniinium has became common 
metal in every day use. It is used in a variety 
of ways and forms. In fact aluminium has already 
posed a formidable challenge to the monopoly of 
steel in various sectors. 
The total world production of Aluminium in 
1886 was only 17 tonnes . In 1996 it has risen 
to a phenomenal 24 .31 million tonnes . India's 
aluminium production is not very satisfactory 
mainly because of the shortage of power. In 
1984-85 its production was a little over 2 7 0 0 0 0 
t o n n e s . 
Indus t r ia l c a p a c i t y , p r o d u c t i o n . capac i ty 
utilisation, total availability and share of imports 
in total availability of Aluminium Industry in India 
are not comparable to would standard. 
Plan F o c u s on Aluminium: 
P1 o u u L t' u n u f a luminium i n c r e a s e d f r o ITI 
192000 tonnes in 1979 80 to 2 7 5 5 0 0 tonnes in 
1984 8 5 , thougli it fell short of the target of 
3 0 0 , 0 0 0 tonnes .envisage in the sixth plan. On 
account of the shortage of power, the overall 
capacity utilisation during the major period of 
the sixth plan ranged between 60 and 65 per 
cent. The position however, improved in the 
terminal year when capacity utilisation increased 
to 76 per cent. There was also slack demand. 
As against the sixth plan projection of 4 5 0 0 0 0 
tonnes for the year 1984-85 the anticipated 
demand is expected to have been only around 
3 1 0 0 0 0 tonnes , mainly because of the short fall 
in offtake by the power sector 
The major development in the aluminium 
industry during the sixth plan period was the 
taking up of c new project in the public secior 
in Orissa the project was expected to be 
completed during eighth plan period. 
The Gdudhainardan bansut mines project of 
BALCO was taken up to replace the existing 
capture mines of the company which are nearing 
exhaustion. 270 MW capacity captive power plant 
has been taken up for construction at BALCO's 
smelter at Kobra to relieve it of the severe 
constraint of non availability of power grid. 
During the Seventh plan period the 4 1 0 0 0 
tons of aluminium capacity was added in the 
private sector raising the installed capacity to 
3 6 2 0 0 0 tone, as against the capacity target of 
3 5 0 0 0 tonnes . 
The Orissa Aiuminium/alumina complex of 
NALCO captive power plant at Korba Smelter of 
BALCO and Gandhamardau bauxite project of 
BALCO are expected to be completed during the 
Seventh plan per iod . In the private sector 
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modernisation and expansion of alumina calc'iner 
of HINDALCO is expected to be taken up and 
completed. NALCO may have to set up additional 
down stream facilities. 
The demand for aluminium is up from 
310000 tonnes in 1984-85 to 4 5 0 0 0 0 0 tons in 
1989-90 . The uses of metal in India are still at 
an early development stage with major use being 
in the electrical sector. There is considerable 
increase in the use of the metal in other 
indus t r i e s like t r a n s p o r t , r a i l w a y s , mar ine 
application and building and construct ion. To 
stimulate demand, it would be necessary to pay 
special attention to the development of various 
alloys, product deve lopment and appl ica t ion 
engineering. Both BALCO and NALCO will have 
to take active step in this area. 
Important aspect to increase demand is the 
process parameter involving, reduction energy 
c o n s u m p t i o n s p r o d u c t i o n d e v e l o p m e n t and 
a p p l i c a t i o n e n g i n e e r i n g . The d e m a n d of 
Aluminium would not be fulfilled unless 
determined efforts are made to increase 
production to 1200 lakh tonnes to reduce 
dependence on imports . The fast expanding 
automobile industry, the communicat ion system 
and power sector are making heavy demands on 
Aluminium Industries. In the first decade of the 
21st century the per capita consumption of 
Almunium must substantially go up because it is 
good substitute for copper. It is rightly said that 
neglect of Aluminium Industries is to undermine 
the critical growth of the economy in the future. 
S t a t e m e n t of The Problem: 
The thesis delves into the problem areas: 
The problem of production highlights cost 
behaviour of Aluminium Industry in India. It 
makes an enquiry into the relat ionship of 
fixed cost and variable cost to find out the 
impac t of u t i l i sa t ion of capac i ty and 
management an manufacturing cost. 
2. The thesis further goes into the aspects ot 
the strength of consumer market by making 
critical study of sales performance of 
Aluminium Industry. 
3 . The thesis makes micro study of Aluminium 
by actual relation of the value in terms of 
revenue. It relates total revenue, average 
and marginal revenue to the cost of 
production in a bid to determine the level 
of optimum operation of Aluminium Industry. 
4. Problem of working capital management is 
taken up for study in the thesis because 
marketing and production are reflected by 
the amount of working capital which the 
Aluminium Industry has to maintain to 
f i nance its p r o d u c t i o n and m a r k e t i n g 
s t r a t eg i e s 
5. 
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Lastly summary of the p r o b l e m s and 
sugges t ion have been p r e s e n t e d with 
corroborating facts in support of the findings 
and suggestions. 
Scope: 
The scope of the study is vastly extensive 
encompassing the production and marketing both. 
The cost behaviour is studied with a view to 
provide an insight into the type of technology. 
The assumptions that cost is universally related 
to the advancement of technology provided the 
indus t ry is engaged in m o d e r n i s a t i o n and 
innovations. The cost determines the rock bot tom 
line for marketing aluminium product at a price 
which must be above the datum fixed by the 
marginal cost. Conversely speaking, larger the 
scale of operation, greater would be the decline 
in the average fixed cost leaving a margin of 
adjustment in prices to absorb the competit ive 
forces in a liberal economy. Since, Aluminium 
Indusliy of India has failed to take note of this 
aspect of cost, it has lately suffered erosion in 
its capital base. For this reason Aluminium units 
in the public sector have been marked for partial 
disinvestment - 3 - 5 per cent of the capital. 
The scope of the thesis makes stride in the 
marketing aspects of Aluminium Industry products . 
The study begins with an enquiry into the sales 
of the industry as a whole. The substantial 
increase in the sale has underscored the fact that 
the market is hungry for Aluminium products . The 
government is forced to import Aluminium to 
satisfy the industrial demand. Keeping in view the 
emphas i s on d e v e l o p m e n t of i n f r a s t r u c t u r e , 
marketing is going to be a complex prcblem. The 
results of marketing are concluded in terms of 
revenue — total revenue average revenue and 
marginal revenue. The rate of return is taken 
as a measure of efficiency of organisation and 
management. The huge amount of working 
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capital is also brought into sliarp focus which 
fe'mphases that Aluminium Industry is faring the 
proDlem of erratic supply of critical input like 
bauxite. A substantial part of working capital is 
locked in inventory. The study makes searching 
enquiry into the aspect of recovery of credit sales 
from the government department. In a few words, 
the scope of the thesis is comprehensive and 
extens ive . 
Object ives of the Study: 
The thesis is undertaken with the objectives 
as given below: 
1. It is the objective of the thesis to 
determine the extent of capital investment 
utilised by Aluminium Industry in carrying 
out its operations both in public and 
private sectors. 
2 To measure the efficiency of organisation 
and management in terms of cost efficiency. 
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3. To find out the achievement of Aluminium 
Industry in t e i m s of sales so-far-as 
marketing is concerned. 
4. To find out the op t imum level of 
operat ion by comparing marginal revenue 
with marginal capital. It is final test of 
c o o r d i n a t i o n be tween m a r k e t i n g and 
p r o d u c t i o n ac t iv i t ies of Aluminium 
Industry. 
5. To determine the causes of mounting 
working capital which is usually recorded 
as diversion of funds into unproductive 
channels . It also reflects the attitude of 
management towards cash flow. 
H y p o t h e s i s To be Tested: 
The Research Scholar begins to study the 
problems and prospects of Aluminium Industry to 
test the hypothesis that production must be 
opt imised at minimum cost and marke t ing 
operation should be optional at maximum return. 
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The progl^ss of any industry is circumscribed 
by the cost beahviour. Usually increasing average 
and marginal costs are attributed to escalating 
input cost or declining in the labour productivity 
Technology has also its role in influencing the 
cost. The most sophisticated technology is capital 
intensive technology. The Aluminium Industry of 
India has to combine better technology with 
maximum number of jobs within the parameters 
of social constraints to create jobs. Though public 
sector is making substantial contribution in terms 
of physical production, it has not come up to 
the mark in generating surplus. The hypothesis 
suggests that the high cost of public sector units 
leaves little room for surplus when the products 
are sold at competitive price. The Aluminium 
Industry has also suffered because of the 
administered price. There is no fair logic to keep 
the price fixed without marketing efforts to keep 
the cost of input steady. The losses were 
subsidised before liberalisation of the economy 
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which runs counter to the hypothes is that 
subsidies induce inefficiency on the one hand and 
become a source of rental income for the efficient 
units. Both inefficieiicy and rental income can 
not be supported by the logic of hypothesis of 
fair allocation of cost to consumers The net 
income must be earned by Aluminium Industry 
t h r o u g h efficiency and bes t se rv ices to 
consumers. It calls for rationalisation of both 
production and marketing of Aluminium Industry 
products in India. 
R e s e a r c h methodology: 
The Research Scholar has made extensive >e 
of the financial reports of the Aluminium Indu y 
in India and the material furnished by relevant 
government agencies The Annual Reports of the 
Aluminium Industry, under survey have been made 
good use of. The journals, and periodicals of 
repute have also been consulted. 
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The data furnished in the study have been 
logically and analytically presented to arrive at 
the cogent conclusion. 
S c h e m e of Chapter i sa t ion: 
The problems have been set out for 
discussion in the following chapters: 
* C h a p t e r - 1 h igh l igh t s d e v e l o p m e n t of 
Aluminium Indus t ry in Ind ia . It 
substantiates the hypothesis that growth 
and prospects of an Industry can not be 
s e p a r a t e d from the p r o d u c t i o n and 
market ing. 
* Chapter-2 deals with the cost behaviour 
of Aluminium Industry in India with an 
emphasis on break up of the cost into 
critical inputs and factor inputs . 
* C h a p t e r - 3 is the study of sa l e s 
performance of Aluminium Industry. 
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* Chapter 4 studies the revenue geiierated 
by Aluminium hidustry from ' s marketing 
o p e r a t i o n s . 
* Chapter-5 presents the logical impact of 
marketing and production on working 
capital of Aluminium Industry of India. 
* Chapter-6 summarises the problems of 
production and marketing of Aluminium 
products in India and makes suggestions. 
Utility and Signi f icance: 
India after becoming nuclear power is at the 
threshold of making stride in the space. The 
dream of the future would be realised by making 
use of best metals for structural s t rengths . 
Aluminium Industry offr'-s the magic wand to 
make the dream come true. It is not a good 
rating that India lags far behind other countries 
in terms of consumption and production of 
Aluminium per capita. The Research scholar has 
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made projections that demand for Aluminium 
would increase multiple times. The economy 
would perform excellently if production capacity 
is enlarged to meet the targets for 21st century. 
Conclusion: 
To sum. this chapter has dealt with the 
framework of the study covering the aspects such 
as statement of problem, scope, hypothesis, 
ob jec t ives and r e s e a r c h m e t h o d o l o g y . The 
forthcoming chapter has thrown light on problem 
of product ion; cost behaviour of Aluminium 
Industry in India. 
Chapter - II 
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PROBLEMS OF PRODUCTION: COST 
BEHAVIOUR OF ALUMINIUM INDUSTRY 
The aluminium industry in India is producing 
primary aluminium besides a number of diverse 
products like rolled product, extrusion, foils, 
properzi rods, electric grade aluminium and 
power and paste. Pattern of products in various 
a lumin ium forms is no t un i fo rm. S o m e 
compan ies are producing several types of 
products while others are producing a few of 
them. The product-mix also keeps changing from 
year to year in individual company . The 
production process is not the same for all the 
companies. Some Companies use bauxite as the 
basic material, while others are partly producing 
aluminium from alumina. 
The Research Scholar did not find it 
possible to calculate cost per tonne for primary 
aluminium and other products manufactured by 
the companies under reference due to product 
differentiation and product-mix. The financial 
statement includes detailed accounts of expenses 
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incurred on all the products manufactured. The 
companies did not accede to the Research 
Scholar 's request for the cost data. For the 
reasons mentioned above, the Research Scholar 
has not been able cost per tonne. The sLudy 
is, therefore , confined to the propor t ional 
e x p e n d i t u r e on different heads . The cost 
behaviour of the industries has been analysed 
under the heads raw materials, salaries and 
wages, power and fuel, other factory expenses, 
administrative expenses, selling and distribution 
expenses from 1986 to 1996 . 
Raw Mater ia l s : 
The raw mate r i a l s r equ i red for t he 
production of aluminium are the bauxite caustic 
soda, soda ash, lime, petroleum coke, cryootete 
flurospar, aluminium fluoride and pitch etc. 
Requirements for bauxite is determined with the 
percentage of metal contained in it and the 
actual quantity of materials except bauxite used 
in production of aluminium differ with the 
quality of bauxite and the technique of both of 
alumina and niptal. The Research Scholar 
estimates raw mateiials per- tonne of metal in 
Table 1. 
These estimates have been computed on the 
basis of accepted norms. 
Tarrif commission in its report of 1991 
pointed out a large number of materials which 
were imported by the industries. It has also 
been observed that most of the materials are 
available indigenously. 
The percentage of total cost of raw materials 
in the aluminium industry during 1986 - 1996 
varied in a range of 10 percentage in 1996. 
Increase in the cost in 1986 was one to shift 
import duty on some of its essential raw 
materials. The range of variation of cost of raw 
materials for other years is quite normal. The 
raw materials consumed by the alcoin company 
appeared to be unusual as it was 1 per cent 
in 1990 and 2.8 per cent in 1989 anc 3 per 
cent in 1 9 9 1 . For which Research Scholc.r finds 
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Tabic 1 
Raw Material Required for the Production 
of Aluminuiin 
Per Tonne of Metal 
1. Bauseite 5.50 to 6 .00 tonnes 
2. Electric Power 20,000kwh (including aluminium 
A.C. Current) 
3 . Coal 1.5 tonnes 
4 . Caustic Soda 0.30 tonnes 
5 . Fuil Oil 0.32 tonne 
6. Lime 0.10 tonnes 
7. Petroleum Coke 0.45 tonnes 
8. Cryolite 0 .05 tonnes 
9. Aluminium Fluoride 0 .03 tonne 
10 Pitch 0.19 tonnes 
11 Cathode carpou 0 .03 tonnes 
(Anthracite and Coke) 
Source: R.B.I. Bulletine (Various Numbers). 
: i 
no explanat ion and reason in the Annual 
Reports of this company. Enquiry with the 
legistered office of the company produced no 
results. The Research Scholar feels free to 
d e s c r i b e c h a n g e p r o d u c t mix and low 
t ranspor ta t ion cost of the raw materials in the 
case of particular company as possible reasons 
for low cost during 1989 and 1 9 9 1 . 
There has been steep rise in the prices of 
practically all raw materials like caustic soda, 
cryolite, aluminium fluoride, caleined petroleum 
coke, pitab. Fuel oil etc. The table-2 analyses 
increase in the prices of some important raw 
materials during 1 9 7 7 - 1 9 7 8 . 
As is apparent from the foregoing table-3, 
prices increased steeply in the case of imported 
raw materials such as cryolite which went up by 
38 per cent 1983-94 over the prices of 1991-
92 and by 60 per cent over the prices of 1988-
8 9 . Aluminium floride is the other raw material 
to have registered increase in prices by 156 
percent over the price of 1988-89 . It is beyond 
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Table - 2 
Consumed to Total cost of Aluminuim 
companies in India during 1986-1996 
Years Alcoin Indal Hindalco Malco Balco Aluminitim 
Industry 
1986 2 7 18.8L 30.5 32 S - 21.3L 
1987 4.7 27.0 39 5H 30 C - 29 9H 
1988 5.1 21.8 33 1 27 2 -- 25.2 
1989 2,8 23.6 28.8 26 => - 24.4 
1990 l.OL 26.0 29.4 28 2 -- 26.5 
1991 3.0 25.9 27.3 26.1 -• 24.9 
1992 0.3 27.2H 28.3 26 4 - 26 4 
1993 7.8 22.9 27.3 30.6 - 24.3 
1994 4.2 21.3 27.2 38.5H -- 24.0 
1995 - 23 5 30 8 35 2 - 27.7 
1996 21.6 25 3L 31 9 28.2 24.6 
10 3-10 27.2-18.8 39 5-25 3 36 5-26 1 29.9-21.3 
Range 17 6 8 8 14 2 15 8 8. 
H = Highest 
L= Lou 
Source: Source: R.B.I. Bulletine (Various Numbers). 
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Tabic - 3 
Prices of Imported Raw Materials 
Items 
Caustic Soda 
Calcined Petroleum Coke 
Pitch 
Aluminium Fluoride 
Cr> olite (imported) 
Fuel Oil 
Ovci 
Percei 
r 1991 
13 
9 
12 
31 
38 
9 
iitage 
-92 
Increase in 1993-94 
Over 1988-89 
29 
44 
20 
156 
60 
32 
Source- R.B.1. Bidletine (VariousNumbers). 
any doubt that theit ' has been continuous steep 
increase in the prices of basic i))puts. 
Public sector industries have also raised the 
P'ices of their products, which are used by 
aluminium industry as inputs during 1981 and 
1985 . The statement on the basis of the data 
presented in table 4. The table 4 shows the 
precedented increase in the prices that prevail 
in 1 9 9 1 . 
The study shows Indal c o n s u m i n g raw 
materials within small range 8.8 per cent of its 
total cost the lowest all other companies raw 
materials cost. But the trend is marked by the 
functions during the period of study. The range 
of variation in cost of Indal company is from 
18.4 percent in 1996 to 27 .2 percentage in 
1992 . The raw materials cost pe rcen tage has 
been diminishing year to year For instance, it 
was 25 .6 per cent in 1984 which decline 27 .4 
per cent and 18.2 per cent in 1 9 9 6 . The 
fluctuation are related changes in product mix. 
The sharp increase in the cost of raw material 
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Table - 4 
Company-wise Prices of Raw .Materials (1991) 
Items 
A. Indian Oil Company 
C.P. Coke 
Green Coke 
Furnace Oil 
B. Hindustan Steel 
Hard Pitch 
Steel 
Rs. 
From 
per tOi 
515 
120 
235 
550 
925 
C, Hindustan Copper Corporation 
Copper 12000 
Prices 
me 
Inc 
Rs. 
:reased 
To 
per tonne 
2,550 
1050 
525 
850 
1820 
23400 
Source; Compiled from Annual Reports of Respective Indi-
vidual Industnes (Vanous Years). 
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in 1987, reflex the loss of metal output. The 
fact WIMCH included in Director Report the loss 
in metal out put for year done to power shortage 
amount to 8,700 tonnes , 24 per cent stock 
capacity" The cost went up due to inflation 
and high import duty. The movement in cost is 
visible during entire period from 1 9 8 8 1 9 9 2 . 
1991 is only exceptional in time series which 
is marked by a steep decline in the cost. 
Labour trouble in aluminium plant at Indal 
was important reason underlying the highest 
percentage 27 .2 recorded in 1 9 9 2 . During 1 9 9 3 
and 1996 , the cost declined to 18 .4 percent . 
The decline in cost of raw material is the result 
of changes in prices, technique of raw material 
and changes in product mix. 
Hindalco is the other major company in 
India The cost of raw material to total cost 
varied between 25.3 per cent in 1996 to 40 
per cent in 1986. The range of variation in cost 
of raw materials is 14.2 percent . The rate of 
increase in cost of raw material at Hindalco is 
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not uniform from year to year. There are 
fluctuations in raw material cost, For instance, 
for the first three years of study from 1984 
1985 and 1986, the cost declined by 2 points 
(from 32 per cent to 30per cent). The year 1987 
is. however, marked by steep increase of 3 9 . 5 
percent which offset the gain of earlier years 
steep increase in the raw material cost in 1987 
is explained by inflation and high import duty 
imposed by the government . The Director of 
the company have pronounced the cause of 
h i g h e r raw mate r i a l cos t is b e c a u s e of 
imposition of heavy import duty on essential raw 
mate r ia l s like a luminium f luoride, c ryo l i t e , 
fluorspar, anthracite coal e te . 
In subsequent years i.e. 1988-89 there was 
reversal in the trend from rising to declining. 
In 1988 and 1989 the cost of raw materials 
decrease to 28.8 per cent. The decreased in the 
cost of raw materials is. in fact, the result of 
efficient transport of bauxite from Mendua pet 
(company mines in Bihar) to the rail head. 
2S 
Pichighula by means of ical rope way. The 
company was able to bring down the cost of raw 
mate r ia l b e c a u s e aluminium p l a n t have 
normalised their operations. During 1995-96 
there were further decline in the cost of raw 
material when the company introduced changas 
in product mix and import substitution. In these 
years, the availability of raw materials from 
indigenous sources was easy. 
The Hindalco is a higher cost company than 
Indal and Alcoin because its mines are located 
at d i s t ance p l aces which invo lve more 
transportat ion cost than Indal and Alcoin do. 
The range of variation in cost of raw 
materials in Malco is 5.8 per cent, from 22.7 
percent in 1990 to 38.5 percent in 1 9 8 4 The 
trend in cost of raw material can be divided 
into two distinct periods the period of decline 
cost 1986 to 1987 , a period of rising cost from 
1988 to 90 . During 1986 and 1988 the cost 
declined to 26 .5 percent and then increased to 
28.2 per cent in 1989-90. The increase i. raw 
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material in 1989-90 was the result of scarce 
supply of some essential raw materials both in 
domestic and world market 1 9 9 1 , witnessed 
further decline in raw mateiial cost to 26 per 
cent. The impact of higher prices ot essential 
raw materials in 1991 was effected due to the 
changes in product mix. The subsequent period 
1 9 9 1 - 1 9 9 4 is character ised by considerably 
higher raw mater ial cost due to fall in 
production following power cuts. In 1994 . the 
plant was closed for nearly five months due to 
power cuts. Normal production was resumed in 
August 1994 . Power cuts had produced serious 
c o n s e q u e n c e s of r educed p r o d u c t i o n and 
damages to the plant. The company spent over 
Rs. 50 lakhs in re-starting the plant in 1994 . 
At mettur unit of the company the raw material 
cost is higher due to poor availability of 
bauxite and low grade. The company is obliged 
of low grade of bauxite and incurs heavy 
t r a n s p o r t a t i o n cost from s h o u r a s h r a . The 
transportat ion cost is very high in the case of 
Malco, because the company does not have its 
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own transpoi tation system. 
C o n s e q u e n t l y . the c o m p a n y in cures 
substantially higher raw material cost. However, 
1995 and 1997 are solitary exception to higher 
cost in these years. The cost of raw material 
to the total cost was lowest (22 .7per cent). 
Balco. incurs less cost of raw material than 
Malco but more than Hindalco and Indal. In 
1996 raw material constituted 28 per cent of 
total cost. Baico is new company. Its pelts are 
new which consumed less raw materials in the 
process of production. 
Research Scholar have made an attempt to 
apply 'F ' test to malco. Indal and Hindalco in 
Table-5. Balco and Alcoin have been excluded 
because of incomplete time series. It will be 
seen from table that T" ratio is 4 .0 . The total 
values of F at Iper cent and 5per cent levels 
of significance for M^ = 2 V^37. are 5 .23 and 325 
respectively. This shows that the differences in 
the percentages expenditure on raw material in 
three companies are sionificant at 5per cent 
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Table -5 
Analysis of Various of Proportion of Raw mate-
rial in Aluminium Companies in India 
Source of Sume of Degree of Mean F 
Squares Freedom Square Ratio 
Variaence 
Between Companies 394.6 2 197.3 197.3 
F= 
Within Companies 1814.4 37 490 49.0 
Total 2,209.0 39 = 4.0 
Source: Computed by Research Scholar from Sources of data. 
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knvl of significance but are not significant at 
Ipe t cent level. 
T h e main r e a s o n lor v a r i a t i o n in t h e 
p e i c e n t a g e of raw maierial to Loidl cobt d ie 
listed below: 
1 Divt rsif ied p r o d u c t of t h e a l u m i n i u m 
c o m p a n y respons ib le for var ia t ion in t he 
p r o p o r t i o n of raw material to total cos t . 
The Frequent changes in p roduc t mix is the 
root cause of variat ion and each c o m p a n y . 
2. Different g rade of bauxite with different 
m e t a l c o n t e n t is used by d i f f e r e n t 
c o m p a n i e s . As a result t he re is var ia t ion of 
raw mater ial to total cost for c o m p a n y to 
c o m p a n y . The grade of bauxi te also differs 
from company to company . 
3 C o m p a n i e s have to incur d i f ferent 
transportation cost because of different distance 
from pit head and the factory. It has contributed 
to var iat ions in t ranspor ta t ion cost from 
company to company. 
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4. Labour trouble and power cuts have also 
contributed to the different raw material 
proport ion to total cost. 
5. The companies have been using different 
method of pricing raw material from year to 
year. 
6. Increase in prices of raw material in various 
years in also caused of variation in the 
proport ion of raw material cost to total cost. 
The effect of inflationary prices has been 
more pronounced in companies consuming 
more of the raw material. The deferent 
quantity of raw material is consumed by 
different companies due to heterogeneous 
product mix. 
7. The import substitution has also resulted 
in variation of this propor t ion . 
8. Changes in salary and wages with the 
companies pay are subjected changes hence 
fluctuation in proportion of raw material to 
total cost. 
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The analysis of raw materials as a ratio to 
total cost of all the companies has been 
rising during the period under review. All 
the raw materials including caustic soda, 
c ryol i te , a lumin ium flucide ca l lused 
petroleum coke, pitch Fuel oil etc. have 
reg i s t e red a s h a r p i n c r e a s e in t h e 
enterprises. The Task force Report had 
come the same conclusion in Han. 1 9 8 4 . 
According its estimates raw material had 
risen by Rs. 400 during a decade ending 
1 9 8 3 . If it is a pointer to the t rend in prices 
in future, aluminium production would be 
costlier. The position has become worse 
since then. Scarce supply of raw materials 
is also responsible for the inflationary trend 
in prices of certain essential raw material 
consumed by the aluminium firm. Although 
drive for import substitution has partially 
succeeded. It involves high cost for the firms. 
According to an estimate firm has expanded 
twice as much on indigenous supplies to reduce 
imported raw materials. It would be worth 
considering price control and cost fixation, so 
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that production is not subjected to inflationary 
pressure and scarce supplies. 
2 . Tariff Duty: 
The Finance Commission in 1990 included 
aluminium product in the central excise schedule 
serial No. 27 , for imposition of excise duty for 
the first time. Comparative figure of excise duty 
in 1990 and 1997 have been presented in 
t ab l e -6 . 
As apparent from table excise duty @ Rs. 
3 0 0 per metric tonne was imposed on crude 
form of aluminium including ingots, blocks, 
slabs, billets, shots, bars and pillets. Additional 
20 per cent excise duty of the basic duty 
chargeable was imposed in 1 9 9 3 . In 1997 the 
excise duty was revised reverse in so much so 
that now a producer was to pay Rs. 950 per 
metric tonne plus 20 per cent of basic duty 
chargeable. The manufacturer including plates, 
shot and strips in any form or size attracted 
excise duty @ Rs. 500 meter tonne. Which was 
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raised in 1997 , though there was change in 
special duty. Foils of 0 .15 m.m. thickness were 
taxed @ Rs. 600 meter tonne in 1990 and @ 
2,000 metric tonne in 1988 the special duty 
were the same. The aluminium industry was 
actually were over burden with excise duty The 
aluminium producer were required by the all to 
absorb the entire excise duty in the cost. The 
burden was crashing the industry hence the 
government concession to the p roducer to 
partially absorb the duty in the cost and to 
partially shifts incidence to the consumer. The 
government reviewed it policy in 1 9 8 5 - 8 6 and 
introduce major for encouraging production in 
aluminium industry. The incentive provided by 
t he gove rnmen t ' a tax credi t for h ighe r 
production over 1985-86 level. It was benefited 
to the uniti, in offsetting losses caused 
absorption by excise duty producing more 
Efficient unit were able to improve their 
financial position. 
The policy of government to grant tax credit 
was withdrawn in 1992. In its place the Finance 
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Act 1 9 9 1 , level excise duty on aluminium 30 per 
cent advalorem and 20 per cent ad valorem on 
aluminium foils The aluminium product were 
subject to special duty and regulatory duty at 20 
per cent of basic duty In finance act 1 9 9 2 , 
special duty is the part of basic duty which was 
raise to 35 per cent ad-valorem. In addition to 
regulatory duty at 3 3 . 5 per cent of the basic 
duty. 
Regulatory duty was changed into auxiliary 
duty which was retained in 1995-96 as well. The 
effective rate of excise duty of 195-96 as well. 
The effective rate of excise duty of 1 9 9 5 - 9 6 
was 45 per cent Hindalco, annual Report and 
accounts had specially refers to the burden of 
excise duty per tonne . Which amounted Rs. 
5000 per tonne or 60 per cent of the metal 
price The government policy is for encouraging 
p roduc t e lec t r ica l g rade a l u m i n i u m . T h e 
objective of the policy is countered by increasing 
the raw material cost. It is not possible to fulfil 
t he objective of the fiscal policy wi thout 
encouraging industry to increase commercia l 
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grade aluminium for its economic availability. It 
is more likely that electrical conductor grade 
metal be used for manufacturing other products . 
The Scheme of excise rebate is not also helpful 
to the industry in generating finds for growth 
because the rebate is subject to normal rate of 
income tax. 
Table 7 presents analysis of impact of 
excise duty on individual firms. The range of 
excise duty as a ratio of total cost is from 10 
per cent to 20 per cent. In the case of Indal 
it is from 9.4 per cent to 3 7 . 5 per cent, 
hindalco was affected by the excise duty from 
7.8 per cent to 3 9 . 5 per cent. The cost of 
production Malco was affected by the excise duty 
by 7.5 per cent to 38 .5 per cent. The average 
range of aluminium industry as a whole was 10 
per cent to 32 .8 per cent. The variation in cost 
hike was minimum for Alcoin and maximum for 
Hindalco The excise duty burden in absolute 
term is quite substantial. The industry pay excise 
duty of Rs. 2 3 0 . 9 5 lakhs in 1984 which sharply 
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Table - 7 
Percentage of Excise Duty to Total Cost 
of Aluminium Companies in India During 
1983-1996 
Years Aicoin Indal Hinildlco Mdlco Baico AIumiQium 
Industry 
19S3 11.6 7.8 - -- 12.4 10.7 
1984 10.8 12.8 - - 13.2 12.8 
1985 10.8 12.0 7.56 - 12.9 11.7 
1986 10.OL 11.0 8.6 -- 9.4L 10.OL 
1987 19.6 17.5 16.5 ~ 18.2 17.7 
1988 19.9 18.6 18.2 - 15.5 17.7 
1989 17.17 20.8 17.8 ~ 21.8 20.6 
1990 20.5H 26.5 24.5 - 24.5 24.8 
1991 17.4 25.5 19.5 - 27.0 24.5 
1992 19.6 29.7 20.5 - 32.5 29.6 
1993 20.0 27.7 19.5 - 30.2 28.6 
1994 - 23.8 17.2 - 28.5 25.3 
1995 - 35.5 82.8 - 35.8 38.8H 
1996 - 39.5H 38.5H NA 37.5H N.A. 
20.5-10.8 34.5-7.8 38.5-7.5 37.5-9.4 38.8- 10 
Range 10.5 31.7 31.0 - 28.1 20.8 
H = Highest 
L= Low 
Source: Annual Report and Accounts, Hindaico, 1996.. 
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increased to Rs. 1 ,052.95 lakhs in 1989 Rs. 
3 3 5 8 . 6 7 lakhs in 1993 and Rs 6 ,703 .49 lakhs 
in 1 9 9 6 . 
There is no denying the fact that aluminium 
industry had to bear ever rising burden of excise 
duty throughout the period under review, except 
1986 , 1987 , 1994 and 1 9 9 5 . This resulted in the 
total cost pushed up by the increase excise duty. 
Company wise break-up in table 7 shows Indal 
and Hindalco bearing greater burden than 
Alcoin, Malco and Balco. Difference burden than 
Alcoin, Malco The tax is thus disincentive to 
the producers manufactured large variety of 
p roduced , a policy in tended to harm the 
consumer interest 
It will be seen from Table 8 that the 'F ' ratio 
is 1.36. The table value of 'F ' at 1 per cent 
and 5 p e r c e n t level of s ign i f i cance for 
V1 = 2,V2 = 37 are 5 .23 and 3 ,25 respectively. 
This shows that the difference in the percentage 
e x p e n d i t u r e on excise duty in the t h r e e 
companies are not significant. The Research 
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Table -8 
Analysis of Variance of Proportion of Excise 
Duty in Aluminium Companies in India 
Source of Sume of Degree of Mean F 
Squares Freedom Square Ratio 
Variaence 
Between Companies 127.6 2~ 
Within Companies 3260.2 37 
Total 3,333.8 39 1.36 
Source: Worked out by Researdi Scholar. 
63.8 
F= 
86.7 
86.7 
63.8 
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Scholar has not included Balco in the study 
presented in table 8 above because the data 
were not available for the whole period, Balco 
sales in 1996 was less than that of other 
companies. It accounted for lower proport ion 
of ey.c\se dutv ^^ Balco. 
Tariff commission in its report 1985 had 
recorded compla in t s of manufac tu re r s and 
consumers both against the central excise duty 
on aluminium products. The commission had 
observed that "the major factor inhibi t ing 
growth in demand for non levy products is the 
heavy burden of excise duty, the rate having 
increased from about 10 per cent of based price 
in 1986 to about 50 cent of basic price at 
present This incidence of duty is out of all 
proport ion to that imposed upon competitive 
materials, e.g. steel sheets which bears only 20 
per cent excise duty. It is therefore imperative 
that excise burden of non levy aluminium 
product be reduced so that domestic demand 
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may grow."' ' 
Labour Cost: 
Aluminium industry bears substantial labour 
cost. The labour cost in propor t ion to total cost 
has been recorded in Tabie 9. A cursory look 
at the table suggests rising trend during 1984 
and 1 9 8 6 . Labour cost in relation to total cost 
has however declined from 15 per cent in 1986 
to 8 per cent in 1996 Disperate rates of 
i n c r e a s e in to ta l cost and l abour cost 
responsible for the declining ratio between the 
two labour cost increased by a smaller rate than 
the total cost Individually speaking, the labour 
cost has gone up by different rates. In alcoin, 
the labour cost had a range from 18 per cent 
in 1 9 8 3 to 30 per cent in 1 9 8 9 with a variance 
of 12 per cent. The labour cost fluctuated in the 
case of Alcoin. The trend has been however 
rising as evident from table 9, it registered 
increase by per cent to 30 per cent in 1990. 
Directors furnished the reason for the steep 
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Tab le - 9 
P e r c e n t a g e of L a b o u r C o s t t o T o t a l C o s t 
of A l u m i n i u m C o m p a n i e s in I n d i a d u r i n g 
1 9 8 3 - 1 9 9 6 
Years Hindalco Indal Alcoin Malco Baico Aluminium 
Industry 
1983 6.0 15.5 18.01 -- -- 12.8 
1984 8.8 16.2 21.2 - -- 14.7 
1985 10.5H 17.8H 22.4 6.4 - 15.5H 
1986 7.0 15.7 21.2 6.7 - 11.8 
1987 6.9 14.5 21.6 6.0 - 11.2 
1988 7.1 15.0 22.7 4.6 - 11.0 
1989 6.0L 12.2 29.9H 4.3 - 9.5 
1990 6.0 10.6 21.2 4.5 - 8.8 
1991 6.1 10.2 23,2 5.2 - 9.0 
1992 5.7 9.9 21.8 4.8 - 8.5 
1993 7.1 10.7 22.4 8.7H - 9.5 
1994 8.5 10.8 - 3.8 - 9.1 
1995 6.4 8.5 - 3.6 - 7.5L 
1996 5.0L 7.0L 2.9L - N.A. 
10.5-5.5 17.8-7 30 0-18.0 8.7-2.9 15.5-7.5 
Range 10.5 31.7 31.0 - 28.1 20.8 
H = Highest 
L= Low 
Source: Annual Report and Accounts, Hindalco, 1996.. 
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increase in labour cost in 1 9 8 9 - 9 0 , "The 
Dearness Allowance has further increased and 
practically been doubled as the amount of 
bonus had to be paid as compared to what is 
payable as per Bonus Act 1965 . 
The years 1984 and 1990 are characterised 
by wide fluctuations in labour cost in Alcoin. 
Leaving a side these two years, the average 
labour cost to the total cost is 22 per cent. 
There is little fluctuation in the rest of the 
yea r s . 
The data for Indal suggests variation in the 
labour cost within a range of 11 per cent from 
7 per cent in 1996, 18 per cent in 1 9 8 6 . Indal 
has wider variation than Hindalco, Malco, and 
aluminium Industry as a whole. Indal inspite of 
fluctuation from year to year is marked by a 
decline in labour cost (Table-10). 
Table 10, provides the data about a number 
wages and the average wages per tonne of 
metal. It is to be seen from the table that Indal 
had reduced the number of workers in 1 9 9 1 . It 
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Tabic - 10 
Average Wages paid (per capita and per 
tonne of Metal produced). Employment, 
Mandays lost and Number of Workers 
Employed During 1990 to 1996 
Years 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
Number of 
Workers 
Emplyed 
4655 
4780 
4790 
4290 
5495 
5780 
5990 
Average 
Wages 
Paid to 
Workers 
463 
503 
632 
630 
594 
707 
708 
Average 
Wages 
Paid 
(Rs. per 
tonne of 
metal) 
230 
236 
236 
177 
191 
206 
265 
Mandays 
Lost 
3978 
4440 
4668 
4330 
12308 
11197 
10893 
Source: Informations Collected from Company's Registered Office. 
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however paid good dividends to the company in 
terms of higher production and reduced number 
of mandays lost. It p roves that company 
obtained mandays lost. It proves that company 
obtained good labour relation by avoiding over 
crowding of workers. The substantial reduction 
in labour cost per tonne metal is produced by 
the policy higher labour productivity and good 
labour relation. 
Hindaico, registered fluctuating labour cost 
during the period 1984 to 1985 , the range 
of variation in labour cost has been 5 per cent 
in 1996 to 10 per cent in 1 9 8 6 . The Director 's 
Report speaks of good labour relation in the 
company, we have entered into an agreement 
with the workers, Union is effective from March 
1, 1984 for a period of three years under which 
liberal benefits have been provided to workers . 
Although this will increase the financial burden 
on the company it is hoped that the agreement 
will help to maintain industrial peace in the 
plant and further strengthen cordial relat ions 
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with workers." 
The company had to face a 90 slow tactics 
for higher bonus which the management could 
not grant because of the c o m p a n y ' s poor 
profitability. The relations between labour and 
management increased production in subsequent 
year. Director has mentioned the fact in the 
report of 1996 , "Relations between labour and 
management during the year remained very 
cordial There was marked improvement in the 
cooperation from labour and they maintained 
good discipline which proved to be a milestaone 
in increasing the production of aluminium during 
the year, A new wage revision agreement was 
arrived at on a rational basis with Hindalco 
shramik sangh (INTUC) for 5 years. Though the 
labour cost increased in the latter half of the 
year because of this agreement but the same will 
go a long way to sustain amity and industrial 
harmony" .^ 
Malco has a labour cost ranging from 3 per 
cent of the total cost in 1996 to 9 per cent 
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in 1994 . During the period of a decade from 
1986 to 1996 Labour cost as a propor t ion to 
total cost has shown wide fluctuation from year 
to year. For instance in 1993 and 1994 the 
labour cost has varied from 5 per cent to 9 per 
cent labour cost has varied from 5 per cent to 
9 per cent. The steep increase in labour cost 
(4 per cent) was the result of decline in the 
production of aluminium ingots from 1 5 0 0 0 
tonnes in 1993 to 8 0 0 0 tonnes in 1 9 9 4 . 
Reduced production was not adjusted to the 
labour cost. Labour cost was constant yielding 
higher labour cost in proport ion to the total cost 
The ye^rs 1994 to 1996 lie on the other hand 
of the scale. Labour cost had fallen substantially 
because the re was subs tan t ia l i n c r e a s e in 
production. The company realised substantial 
increase in production. The company enjoyed 
harmonious labour management relat ions during 
the period. 
In aluminium industry, Balco, had the lowest 
labour cost in 1996 . Balco being a new company 
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is likely to increase its staff. Therefore, the 
figure of labour for 1996 does not serve as a 
normal labour cost. 
The aluminium industry in India has recorded 
labour cost with fluctuating trend during 1984 
and 1 9 8 5 . Alcoin is the solitary example of the 
higher labour cost wheel is more than the cost 
of raw material . The other companies incurred 
less labour cost than raw material cost. 
Tabic 11 
Analys i s of Variance of P r o p o r t i o n of 
labour c o s t in Aluminium C o m p a n i e s in 
India 
Source of 
Variation 
Sume of Degree of Mean F 
Squares Freedom Square Ratio 
Variance 
Between Companies 392.9 
Within Companies 189.5 37 
Total 582.4 39 
196.5 196.5 
F= 
5.1 5.1 
38.5 
Source: Worked out by Research Scholar 
Power and Fuel Cost: 
Disruption in power supply has far-reaching 
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affect on production of aluminium. Not only 
adequate supply of power is necessary, it must 
be free from fluctuat ions as well. These 
conditions do not obtain in the industry. It 
cannot produce electric grade metal. It not be 
possible for the industry to efficiently work. Its 
working is largely effected. The aluminium 
industry in India has incurred power and Fuel 
Cost in the range of 6 per cent of the total 
range of power and fuel cost extend from 13 
per cent in 1984 to 19 per cent in 1996 . The 
power cost has not increased so much in 
proport ion to other total cost though there has 
been substantial hike in power rates which vary 
from state to state. The industry suffered from 
general power cuts during the year 1991 and 
1996 As to the trend, the industry has registered 
a steep increase in the power and Fuel cost 
during the period under review. However 1984 
and 1 9 8 3 are the exception. In 1993 and 1994 
the power cuts did not compare with the total 
cost which is largely of fixed nature . 
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Table - 12 
Percentage of Power and Fuel to Total 
Cost of Aluminium Companies in India 
During 1983 to 1S96 
1985 
1986 
1987 
1988 
1989 
12.6 
10.5 
8.2L 
9.6 
9.4 
14.2 
13.6 
11.0 
11.8 
10.8 
14.1 
17.1 
18.6 
18.6 
19.8 
Years Hindalco luual Alcoln Malco Balco Alarainiiim 
Industry 
1983 13.9 14.1 12.6L - - 12.6L 
1984 12.9 15.2 13.6 ~ - 14.1 
15.1 14.8 
17.2 15.2 
16.2 15.2 
17.2 15.3 
16.9 16.6 
1990 10.4 12.5 20.5 - 14.8 18.0 
1991 11.5 10.5 23.0H - 16.7 18.0 
1992 13.5 9.5L 19.0 - 14.2 15.1 
1993 15.8H 12.0 18.3 - 15.1 15.2 
1994 - 12.5 19.5 - 13.IL 16.1 
1995 - 15.8 20.5 23.3 21.4 18.8H 
1996 - 16.5H 18.2 NA 25.8H NA 
15.8-8.2 16.5-9.5 23.0-12.6 25.13.1 18.8-12.6 
Range 7.6 7 10 4 12.7 6.2 
H = Highest 
L= Low 
Source: Annual Report and Accounts, Hindalco, 1985.. 
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Alcoin experienced rising power and fuel 
cost during the period 1984 to 1994 , which 
varied within a range 7 per cent from 8 per 
cent in 1988 to 15 per cent 1194. Subsequently 
From 1990 to 1994 the Alcoin company incurred 
increasing Fuel cost in proport ion to total cost. 
This period is characterised by Frequent power 
cuts, to minimise the effect of power cuts, 
c o m p a n y volunteered to reduce its power 
requirement from 20 MW to 17 MW. Even this 
requirement of the company was fulfilled by the 
DAMODAR VALLELY CORPORATION which 
feeds the company. The frequent shortage of 
power and interruption damage the plant of the 
company. The power and fuel cost also went up 
due to upward revision of power rates. So much 
so that company was over burden with the fuel 
cost. To attain the economics of the scale 
company created generating capacity for power 
supply to its units from 11 to 12 M.W. The cost 
of power from its captive plant is much higher. 
The company faced to bear high price of coal 
since the nationalisation of its coal mines. 
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Indal incurred power and fuel cost from 10 
per cent in 1993 and 16 per cent in 1996 of 
the total the range of variance 6 per cent. The 
power cost in the case of Indal does not follow 
a steady trend. 
In 1984 and 1996, the power and fuel cost 
frequent power cuts. In 1986 the addition 
surcharge on power consume by company was 
imports . It raised power cost more in proport ion 
to total cost. Its Befgaum units has a serious 
problem in 1982 as a result of power cuts from 
25 per cent to 50 per cent. The Hirakud unit 
of the company also suffered from the power 
cuts in 1992 and 1 9 9 3 . Director refers to the 
problem of power supply in their report in 1994 
mentioning that Hirakud unit lost 5 8 0 0 tonnes 
out put in 1994 and the smeller at Belgaum was 
subject to 20 per cent power cuts. 
The problem of power supply did not ease 
in 1995-96 which resulted in substantial loss in 
t h e c o m p a n y . Accord ing to t he Di rec to r 
production of the at in the company could not 
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be raised beyond 8 per cent over 1995 level 
due to power cuts and interruption at the 
smelter. Director 's Annual Report make a serious 
reading of the problems, "At belgaum, there 
was a power cut of 25 per cent till September 
and 40 per cent, there after until December 
This has been increased to 50 per cent from the 
beginning of 1 9 8 8 . At Hirakud, the production 
suffered due to dislocation in power supply 
caused by cyclonic damage to power and 
subsequent power restriction. This was followed 
by power cuts of 50 per cent from the middle 
of November which was subsequent power 
restr ict ion. This was followed by power cuts 
of 50 percent from the middle of November 
which was subsequently reduced 40 per cent in 
December at Alupuram, apa r t from power 
intrruptions there was a 50 percent power cut 
during June and July. If full power had been 
ava i l ab l e to t h e c o m p a n y ' s s m e l t e r s , an 
additional 3 3 , 0 0 0 tonnes of aluminium could 
have been produced."^ 
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Indal Annual Reports and Accounts makes 
reference to the loss of production when power 
supply was irregular. The purity of metal at 
consumption of materials is effected adversely by 
high incidence of pot living failures, following 
fluctuation on poor supply. Steady supply of 
power for this industry is absolutely necessary 
Handalco, incurred cost per tonne from 12.6 
per cent to 2 3 per cent in 1984 to 1991 on 
fuel and power. The (UPSEB) did not supply 50 
MW to the company due to insufficient range. 
The UPSEB, power cut from 25 to 50 per cent 
of the requirement in 1992 to 1 9 9 4 . The cost 
of power and fuel went up in 1993-94 when 
rate was increased from 14.2 to 28 paise per 
cent The company had to use, the UPSEB in 
supreme court for restoration of power which 
was completely cut off from 24th Jan 1 9 8 5 . The 
company had to do with 67 per cent power cut 
for Seven month in 1993 also The power 
s h o r t a g e resu l ted in 2 0 0 po t s frozen in 
opera t ing. Now the company entirely depends on 
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thermal power which substantially costly. 
The cost of power and fuel in Maico ranges 
from 13.1 per cent to 25 .8 per cent to total 
cost in 1986 . The last five years of the period 
u n d e r review wi tnessed power supply 
restr ict ions.The Malco could not complete its 
expansion scheme in 1993 due to poor supply 
problem. The power supply so short the plant 
have been completely closed for five month in 
1 9 8 4 it undermined the performance of the 
plant substantially. However, the company was 
able to raise its production capacity at 18 ,000 
tonnes by the end of 1984 the production 
capacity of the company to 2 2 , 0 0 0 tonnes . The 
c o m p a n y was ope ra t ed the company was 
opera ted 82 per cent of the capacity due to 
power cut for five months of the year. The 
c o m p a n y could not uti l ise full capaci ty 
particularly in south where the power shortage 
is wide spread. 
The power and fuel cost in the case of Balco 
was highest in 1996 because the rates change 
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for power are higher than those of Indal and 
Malco 
It will been seen from table 13 that the *F' 
ratio is 1 3 . 3 . The table value of 'F ' is 1 per 
cent and 5 per cent levels of significance for 
V l = 2 and V2 = 37 are 5 .23 and 3 .25 respectively 
This shows that the difference in the percentage 
e x p e n d i t u r e on power and fuel in t h r ee 
companies are significant. 
Table 13 
Analys i s of Variance of Propor t ion of 
P o w e r and Fuel in Aluminium C o m p a n i e s 
in India 
Source of 
Variation 
Between Companfes 
Within Companies 
Total 
Sum of 
Squares 
221.6 
307.9 
529.5 
Degree of 
Freedom 
2 
37 
39 
Mean 
Square 
Variance 
110.8 
F= 
8.3 
F 
Ratio 
110.8 
13.3 
S o u r c e : Worked out by Research Scholar 
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P o w e r and Fuel in Aluminium C o m p a n i e s 
in India 
Source of Sum of Degree of Mean F 
Variation Squares Freedom Square Ratio 
Variance 
Between Companies 221.6 2 110.8 TTOS 
F= 
Within Companies 307.9 37 8.3 13.3 
Total 529.5 39 
The alunainium, industry has to incur quite 
heavy cost on fuel and power during 1985-86 
as evident from table 14. Hindalco inspite of 
lowest consumption of metal per tonne have 
to bear heavier cost of power and fuel due to 
high rates. 
The continuous shortage of power supply is 
the main reason for the industrial failure to 
optimise its production. In 1993-94 the country 
as a whole had to face a gape of 1 million KW 
demand and supply of power. The planning 
commission has select such reason for the 
shortfall in power supply as poor management 
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Table 14 
Power Consumed for Production of 
Aluminium During 1 9 8 5 to 1 9 8 8 
1. 
2. 
3. 
Quan 
Indal-Alupuran 
Hirakud 
Malco 
Hindalco 
tity (1000 kwh) Consumed per 
1985 
20.36 
19.06 
~ 
18.60 
1986 
20.33 
19.12 
20.57 
18.86 
1987 
20.15 
22.20 
20.57 
19.06 
tonne of metal 
1988 
18.96 
20.13 
20.57 
18.89 
Source: Tariff Commission's Report (Government of India, Minis-
try of Commerce), 1988. 
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of power project, shortage of cement, steel, 
electrical and explosives, delay in curt works in 
placement of plant and equipment etc. The 
review committee of the planning commission 
pointed out a short fall of 50 per cent in the 
accomplishment of power target during 1990-95 . 
The aluminium industry has been allocated 
2 .5 per cent of the total installed power 
generat ing capacity in India as compared with 
28 per cent in U.S.A It should not be deficient 
to fulfil of power requirements of aluminium 
i n d u s t r y . The power s h o r t a g e can be 
subs tan t ia l ly removed of losses in power 
transmission are reduced and performance of 
Thermal power are improved. It is worth heaving 
captive power plant for the aluminium industry. 
The aluminium industry also suffers from 
high degree of variance in power rate structure 
which differs from state to state. The aluminium 
industry pays 7 paisa in Karnataka 8 paisa in 
Tamil Nadu, 9 paisa in M.P. and U.P. each 
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The following suggesting can be made for 
enhancing the power supply of the aluminium 
industry . 
(1) The power p r o g r a m m e for a luminium 
industry must aim to fulfil its requirements 
in phases. 
(2) The electricity rates must be rationalised to 
bring uniformality. 
(3) Nuclear energy p r o g r a m m e must be 
.expedited to supply cheap power. 
(4) The aluminium industry is advised to 
introduce process control programme for 
r educ ing power c o n s u m p t i o n and 
economising its operat ion. 
M i s c c l l c n e o u s Cost: 
The aluminium industry increased cost of 
stores consumer, labour welfare, rent , rates 
i n s u r a n c e r e p a i r s and d e p r e c i a t i o n . The 
misce l l aneous cost is qui te subs tan t ia l in 
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Tabic 1 5 
Analys i s of Variance of P r o p o r t i o n of 
Other Factory E x p e n s e s in Alumin ium 
C o m p a n i e s in India 
Source of 
Variation 
Between Companies 
Within Companies 
Total 
Sum of 
Squares 
318.3 
2114.2 
2,432.5 
Degree of 
Freedom 
2 
37 
39 
Mean 
Square 
Variance 
159.2 
F= 
57.1 
F 
Ratio 
159.2 
57.1 
2.79 
Source: Compiled and Computed by Research Scholar. 
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aluminium industry. It varied from 14per cent in 
1996 to 32per cent in 1 9 9 4 . The industry was 
able to reduce tlie misce l leneous cost in 
successful years during 1 9 9 5 - 9 6 . The declining 
trend in miscelleneous cost was the at tainment 
of large scale nominees . The installed capacity 
in 1 9 9 5 had increased considerably from 5 7 0 0 0 
tonnes in 1994 to 2 7 6 0 0 0 tonnes in 1984 to 
2 .60 lakhs tonnes in 1 9 9 6 . 
Alcoin is characterised as changing trend in 
miscellaneous cost during 1984 and 1994 . The 
miscellaneous cost range from 13per cent total 
cost in 1992 to 4 7 p e r cent in 1987 Alcoin is 
i ncu r r ing the h e a v i e s t m i s c e l l a n e o u s . T h e 
increasing trend in Alcoin's miscelleneous cost 
is attributed to higher cost of stores and spares 
parts . The labour trouble also contributed to the 
high cost of industry in 1990 . The plant was 
also stop on different occasion by power 
failure. Therefore, Alcoin have to incur high 
miscelleneous cost than the other companies . 
The miscelleneous cost in Indal was 16per cent 
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Table - 16 
Percentage of Overhead Expenses to Total 
Cost of Aluminium Companies in India 
During 1 9 8 3 to 1 9 9 6 
Years Balco Indal Hindalco Malco Alcoin Aluminium 
^ Industry 
1983 - 2.6 4.5H - 2.7 3.4H 
1984 - 3.9H 2.8 - 2.7 2.9 
1985 - 2.9 3.5 2.2 3.0 3.0 
1986 - 2.7 2.7 1.8 3.2 2.8 
1987 - 2.5 1.9 1.8 3.5 2.1 
1988 - 2.6 1.8 1.1 3.4 2.0 
1989 - 2.1 1.2 1.3 3.5 1.8 
1990 
1991 
1992 - 1.3 1.6 1.3 2.4 1.5 
1993 - 1.4 2 5 2.3H 2.5 1.5 
1994 . - 1.2 2.0 0.8 3.7 1.7 
1.1 1.3 0.7 -- 1.6 
1 OL 1.2 0.6L NA 
3.9 1.0 4.5 1.1 2.3 0.6 4.0 2.3 3 4 1.4 
2.9 3.4 1.7 1.7 2.0 
1.8 
1.5 
l.l(Lowest) 
1.4 
1.4 
1.4 
4.0H 
2.3L 
1.5 
1.4L 
1995 
1996 
Range 
H = Highest 
L= Low 
2.1 
N/ 
Source: Annual Report and Accounts, Hindalco, 1985.. 
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in 1 9 9 6 . It had change from year to year . The 
range of variance extends from 16per cent in 
1 9 9 6 to 31per cent 1986 . The period from 1973 
to 1 9 8 8 is marked by sharp fluctuation in Indal 
misce l l eneous cost. The declining trend is 
variable during 1989 and 1 9 9 6 . On comparison 
with Hindalco, Malco in aluminium industry in 
general Indal is the company having incurred 
higher miscelleneous cost. The causes for higher 
miscelleneous cost lie in the location of its 
six units in six different s tates . As such the cost 
of rent and insurance is higher. However it is 
compensa ted to some extend by the economics 
of large scale, hence the declining trend during 
1 9 8 4 and 1996 . 
Hindalco has incurred low miscelleneous 
factory cost as compared with Indal, Alcoin and 
Malco and industry as a whole. The range of 
variatiori in miscelleneous factory cost is 30 per 
cent from 7 per cent to 37 per cent during 1984 
and 1 9 9 6 . The year wise break up of 
miscelleneous factory cost shows that Hindalco 
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in the initial year 1 9 8 4 incurred higher cost than 
the other companies . The company was however 
to reduce it to the level of other factory cost 
less than what prevailed in other companies 
during 1985 and 1 9 9 5 The miscelleneous cost 
in Hindalco declined from 13 per cent in 1984 
to 20 per cent in 1 9 8 7 . In 1988 there was a 
slight increase from 20 per cent in 1987 to 20 
pe r cen t in 1 9 8 8 subsequen t ly . T h e 
miscelleneous cost of Hindalco went on declining 
till 1 9 9 6 . In 1 9 9 6 as s ta ted above t he 
misce l l eneous cos t was 7 per cen t . The 
performance of Hindalco was affected in 1986 
and 1987 due to technical trouble. In 1 9 8 6 and 
1988 the alumina plant was installed with a total 
capacity of 1 ,50000 tonnes which did not work 
smoothly for few year form its installation year 
in 1986 . The teething problem in the alumina 
plant for the poor performance of Hindalco. 
In 1994 the company was victim cut, power 
cut and labour problem. The cumulative result 
was higher miscelleneous cost in Hindalco in 
1 9 9 3 9 4 . 
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Malco registered the declining trend in 
miscelleneous factory cost during the period of 
study.. The range of variance in the case of 
Malco is from 5.2 per cent in 1995 to 3 5 per 
cent in 1986. 
The year-wise a changes in the factory cos 
indicates declining from 1984 to 1991 and 
increase in 1994 . During 1992 the factory cost 
was up because of fall in production from 13000 
tonnes to 12500 tonnes . The increase in price 
of stores and spare parts, mechanical problem 
etc. were also up for higher miscelleneous 
factory cost However the factory cost had 
steeply declined during 1993-94 . It was the 
result of provision for depreciation which was 
utilised for the power main part of machine. In 
1995 the company was able to reduce the 
factory cost further by mobilising additional pots 
for higher production. The company was able 
to produce 20 ,000 tonnes additional aluminium 
. However in 1 9 9 5 , there was increase in its 
factory cost because of inflationary pressure on 
the cost of its inputs. Further the company was 
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unable to provide depreciation in 1995-96 . 
Hence increase in the other factory cost. 
It will be seen from table that the 'F ' ratio 
is 2 . 7 9 . The table value of 'F ' at 1 per cent 
and 5 per cent levels of significance for Vl = 2 
and V2 = 37 are 5 .23 and 3 . 35 respectively. 
This shows that the difference in the percentage 
expendi ture on other factory expenses in the 
three companies are not significant. 
Following are the causes from the variation 
in miscelleneous factory cost from factory to 
factory 
(1) The re is difference in the scale of 
opera t ion which has been responsible 
from difference in miscelleneous factory 
cost. For instance Indal and Hindalco 
have laiger capacity than alcoin and 
Balco . 
(2) The capacity utilisation is different from 
company to company hence variation in 
miscelleneous factory cost. 
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(3) Labour trouble had affected performance 
of t he c o m p a n i e s d i f fe ren t ly . It 
contributed to variation in the o ther 
factory cost from factory to factory. 
(4) Power problem and mechanical problem 
both have resulted in reduce production 
on different amount in various companies 
with the result that company incurred 
various other factory cost 
(5) Rising prices of stores and spare par ts is 
a contributed factory of variable in the 
miscelleneous factory cost 
(6) The companies which provided depreciation 
for machine incurred different miscelleneous 
factory cost. 
(7) Location which is yet another cause of 
variation in other factory cost is not the 
same from the other com.panies Some 
companies have all the unit at one place 
as Hindalco while others (as Indal) have 
located plants at different places on 
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different, s tates. 
O v e r h e a d E x p e n s e s : 
Over head expenses includes all the 
expenses incidental tools, administration and 
sales distribution. The aluminium industry during 
the period of study had incurred overhead 
expenses from 1 per cent of the total cost in 
1992 to 3 per cent in 1984 . Most of expenses 
included in overheads are fixed which registered 
a declining t rend during the pe r iod . The 
overhead does not affected by the rise in price 
level because such expenses are contract ions . 
That is why, the overhead cost did not though 
the over head cost increase in absolute term the 
company wise analysis has been presented in 
table 16 below. 
The Alcoin incurred overheads cost from 2 
per cent in 1991 to 4 per cent in 1 9 9 0 . The 
trend has been fluctuating from year to year. 
The period up to 1990 is characterised by rising 
trend and up to 1991 by falling trend. The trend 
in 1994 moved up again and reached 3.7 per 
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cent of the total cost Indal incurred the 
overhead expenses from 1 per cent of the total 
cost in 1996 to 3.9 per cent in 1 9 8 3 . The 
company has dis t inct t rends ini t ia l ly , the 
administrative expenses registered a rising trend 
during 1984 and later on from 1987 to 1993 
it indicated the falling trend During 1995-96 
there was s teep falling in over head expenses. 
The fall was attributed to substantial increase in 
p roduc t ion . 
In Hindalco, the proport ion expenses to total 
cost was less than that in Alcoin Indal and the 
Aluminium Industry as a whole. The range of 
overheads expenses as the proportion of the 
total cost was 1 per cent in 1990 to 4 .5 per 
cent in 1 9 8 3 . 
By way of variance in overhead expenses 
Malco is the company which incurred lowest cost 
from. 0.6 per cent in 1996 to 29 per cent in 
1 9 9 3 . The trend is marked by increase during 
1986 and 1994 and by decline during 1995 and 
1 9 9 6 . Ba lco incu r red h ighes t o v e r h e a d s 
expenses during 1 9 9 5 . The company is 
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expected to reduce the proport ion of the cost 
as its production would expand in future. 
It will be seen from table 17 that 'F ' ratio 
is 3 .53 The table values of 'F ' at 1 per cent 
and 5 per cent levels of significance fro is =2 
this shows that the difference in the percentage 
expenditure on over had, expenses in three 
companies are significant at 5 per cent, level 
but are not significant at 1 per cent level of 
significance. The fall in over head expenses is 
related to expansion in production in all the 
c o m p a n i e s . 
Looking at the other parts of over heads cost 
it is to be observed that expenses such as 
advertisement, transport commission sole agent 
discount on sales etc are variable. The selling 
and distribution expenses varied from 1 per 
cent of the total cost in 1995 to 4 per cent 
in 1989 . The proportion increased during the 
period 1986 and 1987 and decrease in 1995 and 
1994 . The company wise break up of selling and 
distribution expenses has been examined in table 
18. 
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Table 17 
Analysis of variance of proportion of 
over head Expenses in aluminium 
companies in India 
Source of 
Variation 
Sum of Degree of Mean F 
Squares Freedom Square Ratio 
Variance 
Between Companies 3.6 
Within Companies 18.7 
2 
37 
1.80 
F= 
0.51 
1.80 
0.51 
Total 22.3 39 3.53 
Source: Computed by Research Scholar. 
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Tabic - 1 8 
P e r c e n t a g e of Se l l ing and Dis tr ibut ion 
E x p e n s e s to Total Cost of Aluminium 
C o m p a n i e s in India During 1 9 8 4 to 1 9 9 6 
Years Balco Indal Hiadalco Malco Alcoin Aluminium 
Industry 
1984 - 2.0 1.1 - 3.1 1.9 
1985 - 2.8 1.5 2.42 2.8 2.3 
1986 - 2.9 2.5 2.4L 3.1 2.7 
1987 - 2.7 2.4 3.8 3.4H 2.7 
1988 - 2.0 2.3 4.0 2.6 2.4 
1989 - 1.9 4.8H 3.7 2.' 3.6H 
1990 - 1.6 4.1 3.8 2.' 2.9 
1991 - 1.4 2.2 4.4 1.8 2.9 
1992 - 1.3 2.3 4.2 2.1 2.0 
1993 - 1.2 2.5 4.5 1.3 1.9 
1994 - 1.1 2.4 4.5 1.2L 2.0 
1995 -- l.OL l.OL 4.4 - 1.3 
1996 2.3 3.2H 1.9 4.9H - 1.2L 
H = Highest 
L= Low 
Source: Annual Report and Accounts, Hindalco, 1985.. 
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The range of variation in Alcoin, selling and 
distribution expenses range from per cent in 
1 9 9 4 to 3 ner cent in 1987 . However the 
propor t ion of this expenditure fluctuated from 
year to year, 3.4 per cent is the highest 
propor t ion in 1987 . In 1985 the proport ion fell 
to 2.8 per cent. The declined trend is to be 
seen during 1988 and 1994 including 1.2 per 
cent in 1994 which was the lowest. Indal selling 
and distribution expenditure fluctuated from 3 
per cent in 1996 to 1 per cent in 1 9 9 5 . The 
period from 1984 to 1986 13 characterised by 
increasing trend and the period from 1987 by 
increasing trend and the period from 987 by 
increasing trend and the period from 1987 by 
increasing trend and the period from 1987 to 
1 9 9 6 is market by declining trend. However the 
effort of the company to export aluminium which 
involved substantial advertisement expenditure 
pushed up the selling and distribution cost in 
1 9 8 6 . 
T h e ' t r end in se l l ing apd ' " jd t s^ ibu t ion 
I 
I 
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expenses in the case of Balco has not been 
steady during 1984 and 1 9 8 6 . The yearly 
fluctuation were within the range from 4 .8 per 
cent to 1 per cent during the period 1989 and 
1995 . The general trend has to distinct phases 
increasing trend from 1984 to 1 9 8 9 and 
declining trend from 1990 to 1 9 9 5 . In 1989 the 
weak market condition accounted for substantial 
increase in selling and distribution expenses of 
Hindalco.The company was forced to export its 
product 1988-89 because the recession in the 
country. The companies have incurred additional 
expenditure in foreign market and higher 
commission to selling agent. As consequence, 
the company selling and distribution expenses 
was substantially high for Malco. The selling and 
distribution expenses registered and increasing 
trend during the period under study. Balco 
incur red h ighes t selling and d i s t r ibu t ion 
expenses in 1996 because it has launched a 
massive advertisement campaign in domestic 
market to introduce new product 
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Table 19 
Analys i s of Variance of P r o p o r t i o n of 
Se l l ing and Dis tr ibut ion E x p e n s e s in 
Aluminium C o m p a n i e s in India 
Source of 
Variation 
Between Companies 
Within Companies 
Total 
Sum of 
Squares 
36.12 
26.9 
Degree of 
Freedom 
18.05 
37 
Mean 
Square 
Variance 
18.05 
F= 
0.73 
63.0 
F 
Ratio 
0.73 
24/73 
39 
S o u r c e : Worked out by the Research Scholar. 
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It will be seen from table 19 that 'F ' ratio 
1 5 2 4 . 7 3 the table value of F at 1 per cent and 
5 per cent levels of significance for VI =2 and 
V2 =37 are 5 .23 and 3 .25 respectively. This 
shows that the difference in the percentage 
expenditure on selling and distribution expenses 
in the three companies are significant. The 
great variation in the amount of sales of 
different companies is partly responsible for 
variation in the proport ion of this expenditure 
in various companies, for example, in 1 9 9 3 the 
amount of sales of Malco was only Rs. 9.6 crores 
as against the sales of Rs 5 2 . 3 5 crores in 
Hindalco resulting in higher proport ion of this 
expenditure in the case of Malco. 
C o s i l c u s i o n : 
In fine, the problems of cost behaviour lie 
at the root of rising trend in per unit cost. It 
gives birth to excessive tie up of liquidity in 
inventories and other components of current 
a s s e t s . 
81 
The succeeding chap te r p r e sen t s the 
ana ly t ica l study of sales p e r f o r m a n c e of 
Aluminium Industry in India. 
R e f e r e n c e s : 
1. Annual Reports and Accounts, 1987, Indal, p. 
3. 
2 . Annual Repor t s and Accounts , 1 9 8 5 , 
Hindalco, p . 1. 
3 . Annual Repor t s and Accounts , 1 9 8 6 , 
Indal, p. 4 . 
4 . Annual Reports and Accounts, 1 9 8 9 - 9 0 , 
Alcoin, p . 3 . 
5 . Annual Repor t s and Accounts , 1 9 8 2 , 
Hindalco, p . 10. 
6. Annual Repor t s and Accounts , 1 9 8 6 , 
Hindalco, p . 3 . 
7. Ibid. 
Chapter - III 
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C r t T / V F ^ T E F T - I I I 
PROBLEMS OF MARKETING: A 
STUDY OF SALES PERFORMANCE 
OF ALUMINIUM INDUSTRY 
Success of Aluminium Industry can be built on 
the basis of sales. As the human body is energised 
by blood so in the industry done by the sales. A 
bus iness conce rn can no t funct ion wi thout 
adequa te sales . The t rend of the sales is 
determined to a great extent bytrends of 
earnings of a business concern . It may be 
considered as a measure of effectiveness of the 
industry sales planned. Table-1 presents the data 
for analysis of sales trend of aluminium industry 
during 1984 and 1996. 
It is clear from table that there is substantial 
increase in Aluminium Industry except 1994 . Fall 
in production in 1994 was responsible for decline 
in the sales. During 1995 and 1996 the sales went 
up substantially. Variation in sales trend range 
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Table-1 
Sales of Aluminium Companies in India During 
1984 to 1996 
(Rs. in Lakhs) 
Y e a r s 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
A lco in 
345.20 
(79.1) 
356.64 
(81.70) 
436.50 
(100.0) 
489.37 
(112.1) 
574.44 
(131.6) 
604.92 
\ 1 JO.UJ 
362.59 
(83.1) 
H i n d a l c o 
763.39 
(71.4) 
1111.74 
(104.0) 
1068.47 
(100.0) 
2030.49 
(190.0) 
lAX^Al 
(226.5) 
3125.67 
4130.22 
(386.5) 
1 M a i c o I n d a l B a 
1530.50 
(85.1) 
1635.15 
(90.9) 
244.73 1798.76 
(100.0) (100) 
505.5 1789.84 
(200.5) (99.5) 
611.18 2512.04 
(249.7) (139.7) 
7J4.56 2427.15 
(291.9) (134.9) 
775.49 3237.71 
(316.8) (180.0) 
Ico A l u m u n i u m 
I n d u s t r i e s 
2639.00 
(74.1) 
3103.61 
(87.5) 
3548.46 
(100) 
4815.27 
(135.7) 
6117.58 
(172.4) 
6872.30 
(193.7) 
8506.01 
(239.7) 
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(Table-IContd ) 
1991 606.35 5067.45 937.62 4399.70 -- 11011.12 
(138.9) (474.27) (383.1) (244.6) (310.3) 
1992 659.78 4826.11 849.56 5166.07 -- 11501.52 
(151.2) (451.7) (347.1) (287.2) (324.1) 
1993 664.43 5235.32 960.26 6923.24 -- 12883.25 
(152.2) (489.9) (392.26) (334.9) (363.1) 
1994 369.01 4432.86 565.91 5997.83 1533.48 11365.21 
(84.5) (414.9) (231.1) (333.4) (320.3) 
1995 '- 4077.72 1760.5267229.97 1644.38 12568.21 
(381.6) (719.0) (374.1) (354.2) 
1996 -- 11039.59 1666.6612944.26 N.A. N.A 
(1033.3) (681.0) (719.6) 
Source: Worked out by the Research Scholar. 
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from 74 per cent in 1984 to 542 per cent in 
1996 . Tiie sales of industry in 1993 increased 
four time over in 1986 and five time in 1996 . 
The TabIe-2 presents linear least squares trend 
values of sales. It indicates yearly growth of sales 
by R s . l l 0 4 lakhs. The actual sales widely 
dispersed from the trend value in 1984 1 9 9 4 and 
1996 . 1994 was the year of abnormal decline 
in sales due to low production of aluminium in 
India. 
As evident from table-1 Alcoin performance in 
terms of sales growth rate was less than for 
industry as a whole. Comparing to 1986 (base 
year) sales in 1984 was 79 per cent and in 1990 
it was 139 per cent. Low production in 1990 was 
responsible for decline in the sales trend, which 
increased 139 per cent in 1991 to 152 per cent 
in 1 9 9 3 . In 1994 it registered a decrease of 85 
per cent in sales because the plant was closed 
for six and half months. As a result, the 
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Tab!e-2 
Original and Trend Values of Sales of Indal 
During 1984 to 1996 
(Rs. in Lakhs) 
Years Original Sales V* (Trend Vaiues7 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
2530.67 
2635.18 
2798.26 
2789.85 
2512.06 
2427.18 
3237.72 
4399.70 
51.66.09 
6023.25 
5997.85 
6729.00 
8945.34 
777.26 
1285.77 
1794.28 
2302.79 
2811.30 
3319.81 
3828.32 
4336.83 
4845.84 
5353.85 
5862.62 
6370.87 
6879.38 
Source: Computed by Research Scholar. 
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production has fallen from 7 ,832 tonnes in 1983 
to 3 , 3 1 4 in 1984. 
I nda l ' s sales reg i s te red i n c r e a s i n g t rend 
during the period 1984 to 1 9 9 6 except 1994 . 
In 1 9 9 4 Indal registered a marked decline in its 
sales by 1.5 per cent. The variation in sales of 
Indal is from 85 per cent in 1 9 8 4 to 720 per 
cent in 1 9 9 6 . The rate of growth in sales of the 
company during the period under review is 7 .2 . 
The yearly increase in sales is evident from 
table-1. The company so registered additional 
sales of Rs. 508 .5 lakhs yearly. The linear least 
squares t rend values of sa les show wide 
difference from tht- actual sales in 1984 , 1989 , 
1993 and 1996. The range of variance between 
actual sales and trend values is the fall in sales 
of other companies. In 1996 the company was 
able to export 19000 tonnes of aluminium, ingots. 
The e x p o r t followed t h e p e r m i s s i o n of 
government to export on aluminated slabs. Export 
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TabIe-3 
Original and Trend Values of Sales of Alumi-
nium Industries in India During 1984 to 1996 
Years 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
Original Sales 
2639.00 
3103.00 
3548.46 
4815.58 
6117.58 
6872.30 
8506.01 
11011.12 
11501.52 
12883.25 
11365 21 
12568.21 
17675.12** 
(Rs. in Lakhs) 
Y* (Trend Values) 
1969.72 
3073.28 
4176.84 
5280.40 
6383.96 
7487.52 
8591.08 
96.84 
10798.20 
11001.76 
13005.32 
14108.88 
15212.44 
*Y 7487.52* 110356 x (Origin of x : 1989, x m units ofyears and Y In lakhs 
rupees. This equation is based on sales data for the period 1984-1996) 
** This shows, excludesthe sales of Balco. 
Source : Worked out by the Research Scholar. 
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served as a relief from the large inventories 
which both the companies had accumulated in 
1 9 9 5 . The company exported different product to 
European Economic Union, South and South East 
Asia and Far East Asia, Africa and the U.S.A. 
Hindalco performance in terms of sales was 
higher than the industry as a whole . The 
industries sales was higher than the industry as 
a whole. The industries sales index in 1996 was 
5 4 1 as against 661 for Hindalco. The company 
had suffered a set back in 1994 as indicated by 
decline in its sales to 4 1 5 . The set back did not 
affect its stock position in 1 9 9 4 in terms of high 
sales. The company is also recipient of the 
national award for best performance in export 
market during 1989-90 . 
The company earned Rs. 6 corers from export 
in 1 9 9 6 . The company had established good will 
for its product on the basis of quality of metal 
and products. It had also exported semi fabricated 
Table - 4 
Original Trend Values of Sales of 
Hindalco During 1986 to 1996 
(Rs. in Lakhs) 
Years Original Sales Y* (Trend Values) 
1984 1763.38 660.20 
1985 2111.72 1640.19 
1986 2068.47 1640.18 
1987 2530.49 2130.17 
1988 2019.92 2620.16 
1989 3125.60 3110.15 
1990 4130.20 3600.15 
1991 5067.45 4090.13 
1992 4826.11 4590.12 
1993 5235.67 5070.18 
1994 4432.69 5560.10 
1995 4077.72 6050.10 
1996 7063.22 6540.08 
*Y= 3110.15 + 489.99 (Original x: 1989, X in units of years and 
Y in lakhs in Rupess) This equation is based on the sales data 
tor the period 1984 to 1996). 
Source: Worked out by the Research Scholar. 
Table - 5 
Original Trend Values of Sales of Malco 
During 1986 to 1996 
(Rs. in Lakhs) 
Years 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
Original Sales 
1244.75 
1505.55 
1611.18 
1714.55 
1745.46 
1937.64 
1849.67 
1960.26 
1565.57 
2760.52 
2666.38 
Y* (Trend Values) 
461.82 
571.60 
573.68 
629.16 
684.74 
740.72 
796.50 
852.20 
908.06 
963.84 
1019.62 
*Y -^ 16X4.63 + 55.78 x (Original x: 19X0, X in units of years and 
Y in lakhs in Rupess) This equation is based on the sales data 
foi the perod 1986 to 1996). 
Source: Worked out by the Research Scholar. 
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product. India stand a good chance of increasing 
of export of primary aluminium metal because 
of the gap between world demand and supply. 
Aluminium industry of India would leading a 
exporter if it is able increase its production to 
meet the growing world demand. It therefore 
necessary for the government to allow the 
a luminium industry to es tabl ish the e x p o r t 
oriented aluminium plant . As evident from 
tab le-1 , the annual addition to sales of Hindalco 
is Rs. 490 lakhs. 1994 was abnormal year for 
the company. In 1 9 9 5 , the company earned 
foreign exchange with Rs. 6 crores . 
Malco also registered highest rate of growth 
sales in all the yea r s , except 1 9 8 4 . The 
company 's sales in 1995 was 8 times as much 
as 1 9 8 6 . 1996 witnessed a decline in the sales. 
The annual increase in Malco sales is Rs. 56 
lakhs. The company was not able to make much 
profit in 1996 because of the recessionary 
conditions in the market. 
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Research Scholar is not able to make 
comparative study of sales of Balco because 
figure are available for one year. Balco installed 
capac i ty was 2 5 0 0 0 t o n n e s . It was not 
comparable to low sales. It may be added that the 
management of Balco should make effort to 
increase the production and sales both. It is clear 
from table-6 that aluminium Industry rate growth 
of sales is lower than the other industries. 
In 1996 aluminium industry's sales at 146.4 
per cent does not compare with sales index at 
200 per cent for other industries. Indal has made 
satisfactory progress during 1996 and 1 9 9 3 . But 
in 1 9 9 6 progress was not satisfactory. Table 7 
gives a sympathetic of India's aluminium industry 
in comparison with foreign companies . 
The rate of growth of sales is higher for 
aluminium industry in U.S.A. U.K. Switzerland and 
West Germany than domestic industry. The value 
of total sales by Italy is more than that of India. 
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The ra te of growth of sales is higher in case 
of a luminium companies of o ther count r ies 
b e c a u s e a luminium c o m p a n i e s t h e r e were 
establish earlier than in India. However, the 
success of domestic company in export ensures 
bright future of the domestic industry. 
Compar ison between the growth rate of the 
sales of aluminium industry with Gross National 
P roduc t ion and Net nat ional Product would 
indicate impact of economic development on the 
i n d u s t r y . T h e c o m p a r a t i v e f igure for the 
e m p l o y m e n t and sales would i nd i ca t e the 
distribution of labour and capital. With the 
purpose in view, table 8 presents index number 
of main economic indica tors and sales of 
aluminium industry in India. In 1984 the gross 
nat ional product stood at 82 per cent as 
compared with sales of aluminium industry at 74 .4 
( 1 9 9 6 - 1 0 0 ) . In 1985 the Gross National Product 
increase to 96 .6 and sales of aluminium industry 
to 8 7 . 5 . 
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The additional Gross National Product is 
slightly high than those additional sale of the 
industry. The rate of growth of sales was faster 
than that of Gross National Product. Gross 
National Product for 1996 is three times as much 
as that of 1985 as against the sales of aluminium 
industry which is 5.4 times much. The growth of 
sales of aluminium industry is higher than that 
Net National Product as well. Increase in Net 
national Product in 1989 was 15 per cent over 
1 9 8 6 , while the rate of growth in sales of 
aluminium industry was 36 per cent. By the end 
of the period under review net national product 
was twice as much as for 1986. The sales of 
aluminium industry in 1996 was 5.4 time as 
much. It indicates that economic development 
has accelerating effects on aluminium industry. 
P e r f o r m a n c e s of a luminium indus t ry in 
g e n e r a t i n g e m p l o y m e n t has been qui te 
satisfactory. Additional employment in 1987 was 
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2.7 per cent. In 1988 additional employment was 
more than that of previous year. The company 
generated 4 .5 per cent of additional employment. 
In 1989 additional employment was higher than 
that for the preceding year, vis 8 per cent. In 
1 9 9 0 the company was able to provide additional 
employment of 11 per cent. The company created 
more jobs every year for the employment the total 
employment in 1996 was 1.5 times as much as 
in 1 9 8 6 . 
Comparison between wholesale price index 
and the indices of sales of aluminium industry 
would indicate as to how far there is inflationary 
pressure on values of sales of aluminium industry. 
The whole sale prices of intermediate product 
in 1987 increased by 13 per cent as compared 
with increasft 36 per cent . In the sale of 
aluminium industry. It may be observed that in 
1 9 8 7 , the company was able to attain higher 
sale as a result of greater production. In 1988 
there WdS decline in the wholesale price index 
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by 3 per cent while sale of aluminium industry 
was up by 36 per cent. It proves that aluminium 
industries performance in sales was not the result 
of inflationary movement in prices. 
Better utilisation of installed capacity, better 
arrangement for power, liberal export policy for 
aluminium rationalisation in excise duty, revision 
of selling prices would energize the industry for 
further growth. 
The cost and sales policy must pursue the 
goal of maximum profit in private sector. The 
information is obtained by the management to 
measure the progress of business in te rms of 
profitability. Management is helped in modifying 
its po l i cy and t ake remedia l a c t i o n . T h e 
management efficiency is also measured by the 
profitability. The term profitability refers to the 
excess of revenue over total expenses , or to 
surpluses. Profit is different from profitability in 
so far as potentiality of a concern to generate 
105 
surplus is taken into account to de te rmine 
profi tabi l i ty . "Earn ing Power", or o p e r a t i n g 
performance is also alternating. Profitability is 
therefore, variable like temperature in humidity. 
C o n c l u s i o n : 
To conclude the performance of Aluminium 
Industry in terms of cash sales is not satisfactory 
because of liberal credit policy and laxity in 
recovery of credit. Consequently, the industry 
has to support in terms of mounting bad-debts. 
The next chapter is a study of revenue of 
the Aluminium industry from its marke t ing 
o p e r a t i o n s . 
Chapter - IV 
106 
PROBLEMS OF MARKETING: A STUDY OF 
REVENUE ANALYSIS OF ALUMINIUM 
INDUSTRY 
Fluctuations in profitability are an indicator of 
c h a n g i n g b u s i n e s s e n v i r o n m e n t b e c a u s e 
profitability is expressed as return on investment. 
The Research Scholar has made an at tempt to 
analyse the profitability of aluminium industry with 
the help of profit and loss s tatement. The 
analysis presents percent revenue cost and 
expenses to establish relationship between sales, 
cost of goods sold and operat ing expenses . In 
profit and loss account of aluminium industry, 
values of each have been expressed in both 
a b s o l u t e f i g u r e s and p e r c e n t a g e s . T h e 
percentages of profit and loss account show both 
the size of profit and extent of increase and 
decrease in percent of profit. The Research 
Scholar is able to establish relationship between 
cause and effect of changes in profitability. 
Table-1 presents profit and loss account of 
aluminium industry as a whole from 1984 to 1996 . 
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The per cent of cost of goods sold varied from 
69 per cent in 1986 to 98 per cent in 1996 . 
The diminishing operat ing profit is evident from 
31 per cent in 1986 to 2 per cent in 1 9 9 6 . 
Profitability of aluminium industry has been 
adversely effected by the administered selling 
prices in contrast with ever rising cost of raw 
materials and other inputs. Non-operat ing income 
as a rule exceeded non operat ing expenses . For 
instance the interest varied from year to year and 
declined from 5 per cent in 1 9 8 8 to 3 per cent 
in 1996 . Likewise the provision of taxation also 
declined mainly due to operating losses suffered 
by aluminium companies in later period, lower 
profit earned inspite of larger sales . It accounted 
for decreasing provision for taxat ion. 
The net profit varied from 10 per cent in 
1997 to 27 per cent in 1986 . The net profit which 
declined in subsequent years, let to diminishing 
dividend, e.g. 1.5 per cent dividend, was paid in 
1996 as against 5.4 per cent in 1 9 9 0 . The 
aluminium industry was unable to build adequate 
reserves for its further growth. The retained 
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earnings were negative during 1994 and 1996 , 
though 24 per cent of net profit was retained in 
1986 . 
The profi tabi l i ty of individual a luminium 
companies has been analysed by the research 
scholar to compare their performances . In Balco, 
the sales and cost have been moving up so as 
to result in operat ing losses. The cost of goods 
sold was 120 per cent in 1 9 9 5 . In 1 9 8 5 , 1986 , 
1987 and 1 9 8 8 . The cost was more less constant 
at 86 per cent . As result since 1990 the 
company has been suffering operat ing losses. 
The company was able to earn small surplus by 
increasing a non operating expenses . It is also 
worth noting that the payment of interest is that 
the very high mark in 1996 . (11 per cent as 
compared with to 2.7 per cent in 1989) . For the 
company it was not possible to pay steady 
dividend In 1993 and 1995 the share did not 
receive any dividend during 1995-96 . 
Indal incurred cost of goods sold from 69 per 
cent in 1986 to 89 per cent in 1987 . The per 
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cent of operat ing profit was 11 per cent in 
1997 and 31 per cent in 1 9 8 6 . The cost of 
goods, sold, however varied with a narrow range 
in comparison with Hindalco. The profit in the 
Indal also increased by the account of non 
operat ing surplus. The company was able to 
reduce the burden of interest payment from 4 
per cent in 1981 to 1.6 per cent in 1997 . 
The companies net profit during 1995 and 
1997 displays declining t rend. It was the result 
of low production, controlled sales price, power 
cuts and high cost of essential raw materials. The 
dividend paid during 1996 and 1997 was quite 
substantial, from 8 per cent in 1986 to 3 per cent 
in 1 9 9 7 of the company sale was the amount of 
d i v i d e n d p a i d to t h e s h a r e h o l d e r s . T h e 
management did not follow consistent policy in 
building internal reserves as revealed by negative 
e a r n i n g s . 
Hindalco, the cost of good sold as per cent 
of sales fluctuated in a wide range from 64 per 
cent in 1986 to 115 per cent in 1997 . The 
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company was unable to sold the cost of goods sold 
wi th in r e a s o n a b l e l imi t . C o n s e q u e n t l y , t he 
company had to face adverse situation during 
1 9 9 5 and 1996 when it have to incurred loss of 
0 .6 per cent and 1.5 per cent of the capital 
employed. In contrast the company is operat ing 
profit was 36 per cent in 1986 and 34 per cent 
in 1987 . The Hindalco losses are mainly the 
result of increasing cost of raw materials, which 
could not be controlled of aluminium products . 
The company was to bear operating loss of 1995-
96 on account of large ideal company resulting 
from power constants . However the company 
succeed its liquidity position by reduce in the 
interest payment 8 per cent in 1996 , 4 per cent 
in 1997 . It revealed less reliance of the company 
on borrowed funds. 
The provision for taxation was due to low 
profits - 0.6 per cent on average during the period 
of study. Low profitability of Hindalco is reflected 
by declining trend in dividend, dividends in 1995 
were 1 per cent of sales as against 11 per cent 
in 1987 . And no dividends in 1996 and 1997 . 
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Likewise, the company was able to show less 
retained earnings . In 1994 and 1997 the 
company actually incurred losses which left the 
negative retained earnings. 
Table-2, gives the performances of Malco 
during 1 9 8 5 and 1 9 9 5 . The company performance 
of cost of goods sold is better than all other 
companies since it varied from 77 per cent in 
1988 to 94 per cent in 1 9 9 6 . The operat ing 
profit of Malco was higher than that of other 
companies - 23 per cent in 1 9 8 8 and 6 per 
cent in 1996 when the non operating income 
is added to the operat ing profit, the company 
gets a substantial increase in the surplus, which 
varied between 1 per cent in 1988 and 3 per cent 
in 1 9 9 5 . However, the companies interest 
payment were quite substantial - 3 per cent of 
sales in 1 9 9 6 . The higher rate of interest 
payment ' arc the net income of the companies 
policy of trading on equity. For the last five years 
company did not make provision for taxation and 
paid dividends at fluctuating ra te owing to 
fluctuating earn ings . The company retained 
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earnings were negligible in 1985 , though in 1990, 
company retained 10 per cent of the sales. 
Balco performance is not satisfactory in terms 
of cost of goods sold which were more than 
the sales in 1 9 9 5 , on account of operat ing losses 
of t h e c o m p a n y . H o w e v e r , t h e c e n t r a l 
government, the risen of the company with a 
subsidy which surplus over sales the subsidy could 
not make any difference to the have the burden 
of interest 41 per cent of the sales the company 
suffered loss of 31 per cent of the sales. 
A c o m p a r a t i v e study of t h e a lumin ium 
company and selected industries in India is 
presented in Table 3 . The aluminium industry 
have earned operating profit of 5.6 per cent 
which is fall less than the profit of selected 
industries: The percentage of operating profit of 
selected industrlp'^ in India varied from 4 .4 per 
cent to 22.4 per cent. The only bright aspect 
of aluminium industry is that the burden of 1995 
was low as compare to other industry. The 
provision of taxation in aluminium industry in 
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1996-97 was negligible in compare of selected 
industries because of inadequate profit while 
aluminium industry declared more dividends in 
1995 due to losses,. Selected industries were able 
to declare from 1 per cent to 3 per cent of 
the sales. The retained earnings of 1 9 9 5 were 
negative while in selected industries, except 
cotton textile it was positive. 
Performance of aluminium industry can be 
measured in terms of turn - over and the profit 
margin. By turnover is meant sales as a ratio of 
operating assets and the profit margin is the 
ratio of operat ing income to sales. The earning 
power of aluminium industry is indicated by the 
proportion to operating assets. In the sales, the 
Research Schloar has estimated sales operat ing 
assets of the aluminium industry by deducting the 
following items from the total assets as given in 
the published account of the company. 
(1) Investment (other than Trade Investments) 
(2) Loans and Advances other than for Trade 
purposes 
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(3) Current Liabilities 
(4) Capital work in progress 
(5) Miscellaneous expendi ture 
T h e R e s e a r c h S c h o l a r h a s d e t e r m i n e d 
operating profit by substracting in cost of goods 
sold from the value of sales. The Non operat ing 
income and Non operat ing expenses has been 
excluded. Depreciation has been included in the 
cost of goods sold. Interest, Tax and development-
rebate reserve have not been included in the 
cost of goods sold. The research scholar has also 
calculated earning power of assets in the form 
of sighted above to de te rmined as whe ther 
decision of the management for further investment 
in the industry as viable. In the opinion of 
research scholar earning power is begin for 
p r o s p e c t i v e i n v e s t o r s . E a r n i n g c a p a c i t y of 
operating assets serves as guide to investors in 
the judging the companies future prospects . 
Table 4 reviews returns on capital employed 
of aluminium industry during 1985 and 1 9 9 7 . The 
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operat ing profit have continuously risen except 
1997 , and 1996, and there was sharp decline. In 
1985 the operating profit was Rs 543 lakhs with 
increase to Rs .1072 lakhs. 1992 is marked by 
the over highest profit of Rs. 1 7 4 6 lakhs 
Approximately. In contrast to its the rate of 
increase in operating assets was more than that 
of operat ing profit the operating assets increases 
Rs. 3 7 5 0 to 2 3 9 7 9 lakhs. 
The figure suggests that operating profit in 
1979 was twice as much in 1985 , while operat ing 
assets were seven times as much as in 1 9 8 5 . Since 
the ope ra t ing aluminium industry could not 
increase the match the growth of operating 
assets the ratio of operating profit to operat ing 
assets has been declining during the period of 
study. The capital employed which is measured 
in te rms of operating profit as a proport ion to 
operat ing assets was 14.5 per cent in 1985 as 
against 4 .5 per cent in 1997 . 1986 witnessed 
h i g h e s t r e t u r n and t h e r e a f t e r a d e c l i n e 
continuously. The falling trend of the ratio reveals 
inherent weaknesses of aluminium industry. 
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The performance of individual companies is 
presented in separate table. Table 5 gives an 
account of return on capital employed of Indal 
during 1985 and 1997 . The company achieved 
the best return on capital employed as compared 
with other aluminium companies . In 1985 the 
company ' s return was 2 5 . 4 per cent and in 
1997 it was 13 per cent. The extent of variation 
and re turn on capital employed ranged from 10.6 
percent in 1996 to 2 7 . 3 per cent in 1986 . 
However, the declining trend in the return was 
checked during the subsequent period 1 9 9 5 , 1 9 9 6 
and 1 9 9 7 . 
Table 6 gives an account of the return on 
capital employed of Hiadalco from 1985 to 1997 . 
The company earned operat ing profit in all the 
years except 1995 and 1 9 9 6 . The company 
highest profit was Rs. 967 lakhs in 1992 and 
lowest of Rs 28 lakhs in 1 9 9 7 . The losses both 
in 1 9 9 6 and 1997 were quitely substantial Rs 
29 lakhs and Rs 616 lakhs respectively. The 
opera t ing profit of Hindalco increased sharply 
from Rs. 70 lakhs in 1985 to Rs. 308 lakhs in 
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1986 . The operating assets of Hindalco increased 
three fold during the period of study ( from Rs. 
1469 lakhs to Rs. 3 2 8 5 lakhs). In the intervening 
period, the highest operating assets of Rs. 4850 
lakhs was employed in 1994. The capital employed 
was reduced following loss in subsequent years. 
The return on capital employed varied from 0.8 
per cent in 1997 to 21 percent in 1 9 8 6 . Year wise 
breakup of the return reveals wide fluctuation 
from positive to negative return. The over all 
trend registered a decline . The reason fro sharp 
declined in the return are traceable to power 
shortages and the recession. The adverse affect 
on profitabili ty of the company was not 
pronounced as on other companies . Hindalco 
occupies the second position in other industries 
as regards return on capital employed. 
Malco's return on capital employed fluctuated 
from 4 per cent in 1987 to 15 per cent in 1997 . 
Though the trend was towards increase from 
1987 to 1992 , it declined substantially from 1993 
to 1 9 9 7 . as compared with Hindalco and Indal, 
malco return on capital employed was lower. 
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The return on capital enaployed during 1996 , 
Ten years after the establishment of the company 
was negative . It is obvious that the company 
fai led to ea rn pos i t i ve r e t u r n on refuse 
investment. Table 7 makes a comparative study 
with cotton textiles and shipping industry. The 
rate of return in aluminium industry during 1985 
and 1 9 9 6 was lower than the return on investment 
of cot ton textile and shipping. During 1996 the 
rate was lowest of all the other selected industries 
in India. Aluminium industry has suffered from 
power scarcity and the problems controlled selling 
prices. Aluminium industry is only non ferrous 
industry in country with lowest return on capital 
employed . 
Aluminium company in India made investment 
in opera t ing assets to increase the installed 
capaci ty . Even then it was not possible to 
improved reduced production and sales because of 
labour problems and power cuts. The industry was 
saddled with substantial portion to idle capacity. 
The lower rate of the return was also the result 
of the remunerative and inflationary cost of 
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i n p u t s . T h e i n t e r n a l and e x t e r n a l f ac to r s 
depresses the operating profit of the company 
even though increasing amount of capital was 
invested during the period of study, 1995 and 
1996 being exception. 
The reason for lower rate of return are 
examined by the Research Scholar in subsequent 
p a r a g r a p h . 
Assets Turn Over Ratio: 
To examine as to whether the industry has 
made efficient use of assets, the Research 
Scholar has computed ratio of sales to operating 
assets. A highest assets turnover ratio would show 
that the company is using the assets more 
efficiently. Table 8 presents the turn over ratio 
for the period under review. It is worth noting 
that aluminium industry has never attained 100 
per cent ratio. It varied from 54 per cent in 1987 
to 97 per cent in 1996. It reveals that large assets 
were not commensurate with the volume of sales. 
The sales have not kept steady course ; it 
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fluctuated from 1994 to 1996. The management 
of aluminium company in India, however, made 
effective efforts to make better use of operat ing 
assets in later years of the period, when the ratio 
was around 96 per cent. 
Alcoin registered fluctuating trend in assets 
turn over ratio from 42 percent in 1 9 9 1 to 92 
percent in 1994 . The ratio declined from 56 per 
cent in 1 9 8 5 to 54 per cent in 1 9 9 6 . In absolute 
term, the sales had increased in 1 9 8 6 though at 
a lower rate than increase in its operat ing assets. 
It accounts for lower assets turnover ratio of 
Alcoin Directors referred to the set back in the 
Annual Report in 1986 in which they observed. 
"Unfortunately there was some setback in metal 
production during the year due to an unfortunate 
five in one of the electrical rectifiers, replacement 
of which could not be made 
without fresh importation. Further there was 
considerable rise in the cost of production on 
account of increasing in prices of caustic soda and 
other stores increase in railway freight enhanced 
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customs duty and excise duty etc. However there 
has been an unpresented increase in labour cost 
on account of dearness allowance and other 
benefits. 1 " Expansion programme recently under 
taken by the company. It also responsible for low 
ratio of sales to operating assets. They are two 
distinct trends in the ratio which increased to 74 
per cent during 1987 and 1990 and declined to 
42 percent in 1 9 9 1 . The Directors attribute the 
poor result of the year to unprecedented labour 
trouble at Jaykay Nagar plant" 2 During 1992 and 
1994 there was substantial improvement in the 
ratio the ratio 92 percent in 1994 . In 1 9 9 5 , the 
management of the company was forced to declare 
lockout of the plant due to uncontrollable labour 
troubles hence the ratio in 1995 was merely 57 
p e r c e n t . 
The company sales has not been stable and 
research scholar is unable to determined of a 
general trend of the sales of the company. 
Indal occupies second position for higher 
assets turnover ratio. During the period 1985 and 
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1997, the rate varied between 61 percent in 1990 
and 178 per cent in 1987 . It is index efficient 
use of assets of the company. However there was 
some year of fluctuating trend, e.g. the ratio in 
1985 was 92 percent which declined to 78 
percent in 1 9 8 8 . This trend is attributed to sales 
which could not keep place with i nc r ea se 
operating assets. The inadequate supply of power 
resulted in loss of production and higher cost. The 
Directors of the company also observed in their 
report for the year that the Muri Plant operated 
below normal capacity following some operat ional 
problem in the middle of the year The ratio 
substantially improve in 1989 but in 1990 there 
was steep fall in the ratio 103 per cent in 1 9 8 9 . 
Which decrease to 61 per cent in 1 9 9 0 . The 
decline in the ratio in the course of one year 
(1989 and 1990) was the result of reduced sales 
by rupees 85 lakhs in 1990 and increase operat ing 
assets by 60 per cent . The ratio improved 
marginally to 67 per cent in 1 9 9 1 . In the 
subsequent period the ratio increased steady to 
178 per cent in 1987 . 
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Hindalco is the leading company with a high 
turnover ratio of 3 3 6 per cent in 1 9 9 7 . The 
company is unparalleled in the industry for highly 
profitably of its assets. In 1985 . There was slight 
declined in the ratio in 1987 due to expansion 
programme of the company during the year the 
company could not use the expanded during 
1987 . Directors of Hindalco observed in their 
annual reports that expansion capacity to 4 8 0 0 0 
tonnes could be used in 1987 and production to 
full capacity was possible in March 1988."^ 
The ratio continued to improve in subsequent 
period and was 104 per cent in 1992 of 2 .5 times 
as much as in 1 9 8 7 . In 1993 the ratio deteriorated 
in 1993 because loss of sales as reported of 
Director annual report for the year "In 1993 the 
production also decreased by 189 tonnes as 
compared to 1992 due to operational difficulties 
faced by the company."*. The ratio turnover 
traced increasing trend during 1 9 9 6 - 1 9 9 7 . It was 
highest in 1 9 9 7 . 
Maico could not maintain a steady trend in 
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operating assets turnover ratio. The ratio varied 
21 per cent in 1987 to 106 per cent 106 per cent 
in 1987 . From the ratio it may be observed that 
the management of the company tried to improve 
its ratio but failed to do so during 1992 and 1 9 9 5 . 
From Table - 9, it is apparen t that the company 
could not make optimum use of investment in 
1987 when the ratio 21 per cent, is the result 
of the operation newly started in 1987 . From 
1988 to 1992 the ratio continuously improved to 
72 per cent in 1992 . In 1992 and 1994 were 
marked by declining trend in the ratio the ratio 
51 per cent in 1994 . The deterioration in the 
ratio during 1993 and 1 9 9 4 . The deterioration in 
the ratio during 1993 and 1994 can be traced to 
power cuts and expansion programme of the 
company. The production declined from 3 3 0 0 0 
tonnes to 31400 tonnes during 1992-93 due to 
inadequate supply of power. In 1994 the company 
had embarked upon expansion programme. "The 
first stage of our expansion to produce about 
3 5 0 0 / 4 0 0 0 tonnes per year was ready for 
commissioning from September 1994 , Alumina 
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production during the year amounted to 3 1 4 0 2 
tonnes as against 3 2 , 7 8 5 tonnes during the 
previous year" ^ Further decline in the ratio to 
29 percent in 1995 was the result of the general 
shortage of power in India However, the table 
reveals better use of assets during 1996 and 1997 . 
Balco registered a low assets turnover ratio 
which indicates its failure to utilise the operating 
assets fully. Table 10 presents comparat ive assets 
turnover ratio of aluminium industry and selected 
industries in India. All the selected indices have 
higher assets turnover ratio than the aluminium 
industry. The ratio of other industries was more 
than 100 per cent as compared with 4 percent 
to 72 per cent of the aluminum industries. Lower 
ratio of aluminium industries can be traced to less 
than opt imum utilise of the capital of the 
c o m p a n y . M a n a g e m e n t s h o u l d e n d e a v o r to 
improve the assets turnover rat io . 
Fluctuation of assets turnover ratio is also 
undesirable feature of aluminium industry in India. 
Power cuts and other difficulties depressed in 
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rate of growth in production coupled with labour 
trouble. "The Government policy in regarding 
selling prices is equal to responsible for lower 
assets turnover ratio. In the first half of the 
period expansion programme laid to larger idle 
capacity because inadequate power supply. The 
later half of the period is marked by improve ratio 
because the company had reduced investment in 
operat ing assets . The tendency to keep huge cash 
balances is not durable, steps should be taken 
for adequate per supply so that sales and 
production both improve. 
Profit Margin Rat io 
The profit margin computed to measure the 
return on investment from share holders point of 
vie. The ratio is determined by dividing the 
operat ing profit with amount of sales. During 
1985 to 1997 the profit margin ratio have been 
unsteady its fluctuated from 2 per cent in 1996 
to 31 per cent in 1986. 
There are two phases in the trends rising from 
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21 per cent to 31 per cent in 1 9 8 5 - 8 6 
subsequently the ratio continued to decline from 
16 per cent during 1987 and 1 9 8 9 . The ratio 
decline decline sharply in the later period as well 
so much so that it touched lowest ratio, 2 per 
cent during the period of study. 
Alcoin is the marginal firm of the industry with 
the lowest profit margin ratio because the losses 
suffered in the four years of the study. The ratio 
declined from 14 per cent in 1985 to 5 per cent 
in 1 9 9 1 , and further it registered in the negative 
ratio during 1992 and 1995. 
In Indal the profit margin ratio fluctuated from 
11 per cent to 31 per cent. Overall trend in the 
project margin ratio was declining one . The 
highest ratio for the company in 1986 but 
company could not hold it long and during 1995 
and 1 9 9 7 . The profit margin ratio was lowest at 
11 per cent. 
The same positions of Hindalco the profit 
margin on sales declining continuous during 1984 
152 
and 1 9 9 6 . The dec l ine in the ra t io was 
consequently upon increased in the price essential 
raw materials , spairs and wages . Hinda lco ' s 
directors observed in the report that heavy 
import duty on essential raw materials raise the 
cost of production6. 
The government had increased the import 
on aluminum from 20 per cent to 50 percent in 
1 9 8 7 , as a result, the export duty , sharp 
declining in the rupee exchange rate also effected 
in cost of production. Internal labour trouble of 
Hindalco was equally responsible for reduced 
profit margin in 1988 . In 1989 declining in the 
profit margin ratio was the result of inadequate 
power supply at Remsagar. And export of alumina 
at extremely low prices. 
In 1990 and 1991 the government price 
control policy laid to declining in profit margin 
rat io . In 1994-95 the company suffered losses due 
to government price control policy. In 1996 the 
modest profit was ea rned by the company. 
Government policy is not realistic. 
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It can be seen from the account that the price 
of metal is not comparable to cost of production 
which increased by 900 per cent during 1983 and 
1996. Increase in excise duty alone was fifteen 
times as much as in 1 9 9 3 . In case for second 
thought price control policy in the interest of 
company which can not survive without surpluses. 
Malco's profit margin has not also been steady 
during 1 9 8 6 and 1 9 9 6 . The profit margin 
fluctuated from 6 per cent to 2 3 per cent. The 
overall trends was towards decline. The ratio 
declined in 1988 due to slump in the market 
followed by import policy of the government. In 
1989 low profit and economic recession in the 
country . 
In table 15, the profit margin ratio has been 
presented for the selected industries in India and 
aluminium industries. During 1984 and 1996 was 
under review generally lower than that of selected 
industries, the profit margin ratio the aluminium 
industry registered declining profit using inspite of 
icreased into sales. The contradictory trends in 
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sales and profit were due to government price 
control policy and internal labour trouble, added 
to it was the higher power rates than those charge 
for aluminium companies . In the following 
countries. The export of aluminium was rendered 
profi tably. The comparat ive power rates are 
presented in table below 
Table 15 
Power rates payable by the Aluminium companies 
in India and Abroad during 193-94 . 
Country Rate p e r KWH 
1. 
2. 
3 . 
4 . 
C a n a d a 
United States 
Italy . 
West Germany 
India 
Alcoin 
Indal 
Hinda lco 
Malco 
1 .546-2 .184 
1 .565-2 .284 
4-6 
4-6 
6.5 
1-27 
6.4 
1.52 
(approximately) 
(approximately) 
(approximately) 
- 2 .10 
(average) 
Source: Farin Philip and Reibsaman, Gary, G. Aluminium 
(Profile on an Industry), McGraw Hill Inc. New 
York, 1994 Edition. 
Approach of the government to aluminium 
industry and its effect, are obvious when surplus 
of the aluminium industry was without the 
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government control order of March 20, 1970 
u n d e r the 'Essen t ia l C o m m o d i t y Act . T h e 
government fixed aluminium ingots at level lower 
than the price level of May 24 , 1967 . The 
aluminium prices were further reduced in 1982 , 
on the recommendation of working group, 
al though the prices of inputs were continuousy 
increasing adversely affect of the government 
control policy can be seen table 16, which 
presents the market price before the government 
cont ro l order and the pr ices fixed by the 
government in 1981 and 1 9 8 2 . 
Price by the government in the country was 
substantially less than those prevailing in the 
foreign countries. The prices of aluminium per 
tonne were rupees 3990 in India as compared 
with Rs. 7 5 4 3 in West Germany Rs. 6 6 1 0 in Italy, 
Rs. 5 1 7 4 in Canada and Rs. 4 7 4 3 in United 
S t a t e s : 
The profit margin ratio registered low in 
comparison of aluminum in foreign countries as 
well due to high power rates and unremunerative 
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selling prices fixed by the government . The 
government realised the inappropr ia teness of its 
policy as late as in 1985 , when price of aluminium 
and its product wee raised by Rs 1090 per tonne . 
The industry could not ear surplus to the full 
extent price increase because of further like in 
the prices of coke and other inputs. The prices 
of coke was Rs. 8 9 0 per tonne and by Rs. 200 
per tonne that of other inputs. 
The government partially compensated the 
industry for the increase power rates by approving 
ad hoc increase of Rs. 4 0 4 per tonne in 1986 . 
The dual pricing policy was denounced by 
the centre for aluminium metal on July 15 , 1986 , 
under the new policy 50 per cent of the total 
production was subject to control known as "levy 
production" and 4 5 per cent free of control . The 
distribution of all variety was control by the 
government , 55 per cent of total output be 
required to be made available under levy to the 
con t ro l gove rnmen t or its n o m i n e e s , . " The 
indust ry to the cent ra l G o v e r n m e n t or its 
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nominees" The industry was to receive 
r e t e n t i o n p r i c e for t h e heavy p r o d u c t i o n 
retention price was determined on the basis of 
detailed assessment by the Bureau of Industrial 
Cost and prices. 
The pool prices system was also introduced for 
uniformity in retention prices for all the units of 
aluminium, industries. The concept of fair return 
to the producers was taken into account by 
averaging free producers was taken into account 
by averaging free market price and retention 
prices. Realising the adverse effect of distribution 
control the central issued a notification in 1 9 8 6 
lifting the c o n t r o l from c o m m e r c i a l g r ade 
aluminium. The propor t ion of heavy aluminium 
was also reduced from 5 5 per cent to 50 per 
cent . Besides p romis ing "posi t ive for o the r 
industries more export . The government exempted 
the s t a t e e l ec t r i c i ty B o a r d s from p a y m e n t 
additional excise duty of Rs. 3 0 0 0 per tonne 
because the levy price was less than actual cost 
of production exemption was passed on to the 
producers, yet loss to the industry from inordinate 
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delays in implementation was incalculable. The 
liberal import policy which was caused by the 
industry was partially passed, import of electrical 
c o n d u c t o r grade aluminium was baned with 
immediate effect. The industry received incentives 
for the government to export commercial grade 
aluminium when the government lifted the ban of 
its expor t . 
R e t u r n o n l o n g Term I n v e s t m e n t : 
In aluminium industry large investment has 
been made . Research scholar has computed ratio 
of net profit before interest and after tax long 
term investment. Long term investment would 
include net worth and long-term borrowings. The 
ratio servespao antindex of the earnings capacity 
of a concern . The information about necessary 
for determining the ratio The extent of variation 
during 1 9 8 4 to 1986 is from 3-7 per cent to 19.1 
per cent . In 1995 the ratio registered a sharp 
increase from 8.6 per cent in the previous year 
to 19 .9 per cent, the highest for the whole 
period. In 1986 the ratio declined to 11.6 per 
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cent, the trend is continued in the subsequent 
years, 1 9 8 7 , 1988 and 1989 , till it was 8.7 per 
cent in 1 9 8 9 . The later two years 1990 and 1991 
witnessed substantial improvement in the ratio 
the ratio being 12.7 per cent and 15 per cent 
respecting. The ratio deteriorated during 1992 
and 1 9 9 6 . 
Investment in the industry increased during 
the period of study irrespectively of net which 
fluctuated, hence, the ratio did not maintained 
any definite t rend. In the opinion of research 
scholar adequate return on investment can not 
be earned by the industry unless the management 
improves net profit. 
The net profit after tax but before interest. 
The actual amount of net profit after tax but 
before interest are substantially different from net 
profit after tax, but before interest diV- „ 1984 
and 1 9 9 6 . The variance was positive during 1984, 
1985 , 1 9 8 6 and 1991-92 and negative was also 
in other years . Rate of return on investment for 
Alcoin is present ing in the rate of return varied 
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from 8 2 . 8 per cent to 11 per cent during the 
period of study. The ratio increased in 1986-87 . 
There was sharp declined in the ratio during 
1 9 8 8 and 1989 from 1 9 9 3 , 1994 the company 
incurred losses due to higher cost fo production, 
power cuts and price control . The production was 
affected by frequent labour trouble" 
The aluminium plant of the company worked 
for less than six months in 1994 due to labour 
trouble thee is wide function in net profit after 
tax but before interest of the company and no 
definite trend can be determined the last four 
years for the study. (From 1991 to 1994) were 
marked by losses. 
Indal continued its funds to long term 
investmerit during 1984 and 1986 , inspite the 
fluctuating return the ratio fluctuated from 6.7 per 
cent to 16.2 per cent though the profit increased 
in absolute term, yet it was not enough to keep 
peach with the investment, hence the fluctuation 
in the ratio. The company received lowest return 
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in 1989, the cause of recession condit ion in the 
Indian market and excession import, t he profit of 
the company was also adversely affected by 
additional excise duty. High cost of raw material 
also under mind profitability of the company. 
Hindalcos return on investment can be divided 
into four phases of the trend; declining trend 
from 1986 to 1988 increasing trend from 1989 
to 1 9 9 1 , and declining trend again in third phase 
from 1992 to 1995 and rising trend in last year. 
The return fluctuated from 0.6 per cent to 27 .7 
per cent during the period of study. The return 
of the company decline in the last phase due to 
low control pr ices and i nc r ea s ing cost of 
production mainly due to power cuts. However, 
the liberal export policy of the government helped 
the company improve its ratio. Malco earned 
return on investment at increasing rate during 
1987 and 1991 and declining rate during 1991 and 
1994 However, the ratio increased in 1996 
because of the export of the aluminium. 
Balco return on investment in 1 9 9 6 was not 
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adequate because of larger investment and low 
sa les . 
The aluminium industry earned higher return 
than the selected industries in India during the 
period of study, except during the last three years 
of the study was due to operating losses of some 
companies. In the first half of the study period 
aluminium company expanded investment which 
could not fully utilised due to lack of adequate 
power supply. 
The investment per tonne increase sharply in 
1995-96 because of larger ideal capacity. In the 
last three years of the study profitability is low 
in aluminium industry due to labour trouble , 
power cuts and low price rate fixed by the 
g o v e r n m e n t . 
Cost of long term borrowings: The aluminium 
industry paid interest on long term borrowings 
from 4 per cent to 8.5 per cent. The rate of 
interest fluctuated from year to year on the basis 
of period of loan and the amount borrowed, the 
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lowest rate of interest for the industry loans 4.7 
per cent in 1995 . In 1986, the additional amount 
b o r r o w e d was Rs. 5 0 , 2 0 l akhs , which is 
comparatively a small borrowing . The low rate 
interest credit policy of lending institution to 
encourage the aluminium industry. In 1 9 9 5 , the 
high ra te of interest of 8.5 per cent followed 
a general squeeze of credit applied by lending 
institution to curb inflation. The aluminium 
industry to reduce the debt burden repaid loan 
to the institution of Rs. 15 lakhs approximately, 
though large funds were borrowed in 1996 to 
take advantage of cheaper loans 
Indal paid lowest rate of interest of 4 .6 per 
cent in 1989 and 9.9 per cent as the highest rate 
of interest in 1996 ad 9.9 per cent as the highest 
rate of interest in 1996 . Where there is almost 
no difference between the minimum rate of 
interest paid by the Indal and the other industries, 
the maximum rate of interest marginally higher 
than the maximum rate of interest (8.5 per cent 
in the case of Industries 9.2 per cent in the case 
of Indal). It may be observed here that Indal was 
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not lending also at the rate of interest comparable 
to all other industries because the rate of interest 
the capital structure and the seenrties provide 
safely and liquidity to lending institution. Malco 
and Balco both paid interest at the higher rate 
of interest than the industry. The rate of interest 
during the period of study was lower than that 
paid by the selected industries. It may be observed 
that the rate of interest in capital market 
registered a increasing trend because of more 
borrower than the lenders. 
Re turn on Equity S h a r e h o l d e r s Funds: 
Performance of management can be measured 
by estimating return on equity funds. The return 
is calculating by dividing net profit after 
preference share holder dividends with equity 
finds. The equity funds refers to the amount of 
funds belongs to shore holder in the form of 
equity paid up capital reserves and surpluses. The 
rate would show as to whether the current funds 
of the shareholders was committed to project to 
produces its aluminium with the rate of return to 
share holders. The ratio is therefore of interest 
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to equity shareholders. It also refers as to whether 
the production process including marketing system 
of the aluminium industry were efficient. 
Comparison of rate of return with rate of 
interest and rate of savings long term 
borrowings. The rate of interest on long term 
borrowings which is the cost of borrowed funds 
employed was less than rate of return during 
the period of study , the aluminium earns surplus 
except during 1994 and 1996, when the rate of 
interest exceeded the rate of r e tu rn . The 
per formance of management was sat isfactory 
since the value of firm was maximise by earning 
higher rate of interest than cost of capital . 
In 1984 the aluminium industry was required 
to earn the minimum rate of 7.1 per cent to pay 
the interest and rebate the loans but in fact earn 
8.6 per cent of rate of return. The rate of savings 
on long term borrowings was 1.5 per cent and 
in the same year a return of 11.1 per cent on 
equity funds. In 1974 the rate of savings on long 
term borrowings was 14.1 per cent because the 
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industry was required to earn the minimum rate 
of 5.8 per cent much less than the actual rate 
of return of 19.9 per cent. The return available 
to equity shareholder consequently, increased to 
29 .6 per cent. However, in substantial year the 
industry earned saving at the declining rate till it 
was negative in the last three years of study, 
viz 1994 to 1986 the negative rate of savings 
adversely affected to rate of return on equity 
funds, which, was negative in 1996 . 
The first five years of study, alcoin was able 
to earn rate of return on long term investment 
high than rate of interest payable on long term 
borrowings except 1 9 8 5 . For instance, 1984 
minimum required rate of return was 5.2 per cent 
to pay interest as compared with 8.1 per cent 
of actual rate of investment, yielding savings on 
long turn borrowings of 2.9 per cent long term 
borrowing return on equity funds increased to 9.9 
per cent In 1985 the firm earned a negative 
savings because the minimum require of return of 
7.4 per cent to pay in interest was higher than 
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6.6 per cent of actual return on long term 
investment with the effect that return on equities 
was declining to 6.3 per cent Return on equity 
funds viz: 1986-87 increased 12 .5 per cent as a 
result of highest rate of return than the rate of 
interest. In 1988 though the rate of interest 
payable on borrowings, yet the return on equity 
funds was negative. It appears that alcoin was 
applying large preference share . Alcoin was 
applying large preference share Alcoin made no 
savings and earned negative of equity funds from 
1989 to 1994 because the actual rate of return 
are loss then rate of interest together with 
losses incurred in 1991 and 1 9 9 4 . The losses did 
not reduces the interest liability of Alcoin because 
of fixed of in teres t payment obl igat ion of 
management was not satisfactory in so far as rate 
of return in concern. 
Indal's performance on re turn of interest 
suggests that the company earned positive rate 
of return on investment during the period of study 
and made savins exception in 1994 , when the 
interest payable was highest than the return. The 
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return on equity funds was substantial except 
1994 . Tlie performance of the company in 1994 
was bad due to low production as a result of 
power cuts. 
Hindalco made savins till 1992 . In subsequent 
years the savings were negative due to high rate 
of interest that the actual rate of return on 
investment consequently, the return on equity 
funds was negative in the later part of the period 
of study with the exception of 1996 . 
In 1996 the rat of return on equity was 13 .6 
per cent though it was not able to earn long term 
investment sufficient to pay interest it appear that 
the income form non trading investment was able 
of the company for a substantial rate of return 
on equity funds. 
Malco's saving and return on equity was 
positive during the period of study except 1986 
and 1 9 9 4 . It is generally see that when the 
company earn higher return on investment than 
the interest long term borrowings the return 
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on equity funds tend to move up. Aluminium 
industry appears to have benefited more than the 
other industries from equity trading due to savings 
from higher rate of return than the rate of 
interest on long term borrowings. 
C o n c l u s i o n : 
In nutshell, the Aluminium Industry in India is 
hampered by administered price and escalating 
cost. Consequently, the net revenue shows the 
declining trend. The public sector units have not 
been able to recover the cost of the operat ions . 
The next chapter presents the logical impact 
of marketing and production on working capital 
of Aluminium Industry of India. 
R e f e r e n c e s : 
1. Annual Reports and Accounts, 1986 Alcoin 
(Directors Report) 
2, Annual Reports and accounts, 1988 Indal 
(Director Report) 
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3. Annual Reports and Accounts , 1987 
Hindalco (Director Report) 
4. Annual Reports and Accounts, 1 9 9 3 , 
Hindalco 
5. Annual Report and Accounts 1992, Mapco, 
6. Annual Report, and accounts , 1986 , 
Hindalco (Director)Reports) 
7: The Financial Express February 2, 1985. 
8. Annual Report and Accounts, 1992 alcon. 
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IMPACT OF MARKETING AND PRODUCTION ON 
WORKING CAPITAL OF ALUMINIUM INDUSTRY 
Besides long term investment aluminium industry 
also needs finance for working capital working 
cap i t a l in f inancia l m a n a g e m e n t h a s two 
connotation-qualitative and quantitative. Qualitative 
concept refers to current assets. The qualities 
concept mooted by classical economist, "Adam A. 
Smith, is "circulative capital". It applies to current 
assets to compute gross working capital. Excess of 
current assets over current liability as the net 
working capital which would remain in business even 
if all the current liability is paid. The quantitative 
concept also refers to net working capital . The 
classical economic used the capital deficit for the 
assets deficient of current liability. 
The research scholar has used the working 
capital for the assets which may be converted into 
cash in the ordinary course of business within one 
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year or within normal operating cyclical. In the 
opinion of Research Scholar, the concept of 
working capital in the excess of current assets over 
current liability. It would have the following 
advantages when net working capital is applied: 
1. It would indicate the financial soundness of 
the enterprise to the creditors and investors. 
2. contingencies and emergencies arising in 
business can be overcome with working capital . 
3 . The liquidity position can be determined on 
the basis of working capital. 
The working capital is essentially life blood of 
the company. Inadequacy of working capital is 
dangerous, it makes a business lifeless. Working 
capital should be sufficient in amount to enable 
the company to conduct its business on the most 
economical basis and without the financial stringency 
and to meet emergencies, and loss without the 
danger of financial disaster." 
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Table-1 attends the basic data which are used by 
research scholar to calculate significant ratio like 
working capital to long term investment working 
capital to turnover, and working capital to 
inventory. Aluminium industry registered rising trend 
in current assets current liabilities and the working 
capital during the period of study except. In 1994 
the working capital of aluminium industry increased 
at a faster rate because of larger current assets then 
current liabilities. The aluminium industry had 
current assets six times the current liability in 1996 
and working capital was eight times. Inventories 
constituted major component of current assets during 
1984 , and 1996 . It varied from 14.6 per cent of 
total current assets in 1989 to 70 per cent in 1984. 
The second major component of current assets was 
receivables which varied between 20 per cent and 
34 per cent during the period of study. The cash 
balances were 4 per cent in 1984 and 24 per cent 
in 1 9 9 1 . The proport ion of cash balances decline 
towards in the later part of the study. The Sundry 
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liabilities were the major part of current liability 
during the period of study, forming 57 per cent of 
the total current liabilities in 1993 and 69 per cent 
in 1 9 9 0 . The current liability increased in the first 
half of the study, and decline in the second half 
period of the study. 
Except in 1994 and 1 9 9 5 . The provision during 
the period of study also declined in the later years 
of the period of study as compare to earlier period 
of study. 
Current assets of Alcoin has been presented in table-
2 the current assets and current liability both fluctuated 
from year to year. The induces of current assets have 
been calculated with 1985 as base year. In 1984 current 
assets were 79 per cent and 166 per cent in 1993 as 
compared with 1986. In 1994 the current were 107 
per cent the current assets increased by 41 per cent 
since 1986. In contrast with current assets, the current 
liabilities increased by 30.2 per cent till 1994 the 
working capital did not maintain a definite trend. In the 
initial three years 1984, 1985 and 1986, the Alcoin 
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had deficit however, this trend was reverse and maintain 
a positive trend since 1987 except 1994 when the trend 
in working capital was negative. 
Alcoin is only the our company to have suffered 
deficit in working capital. In other word, it relied 
more on credit facilities from suppliers of inputs. 
Current assets of Alcoin consist of three main items, 
viz; inventories which was 80 per cent in 1 9 9 3 , 
receivable which was 16 per cent and cash 
balances, which was 2 per cent. The higher 
proport ion of inventories is indicator of scope for 
improvement in the sales policy of this company. 
The Alcoin also held low cash balances. The 
management must try to raise liquidity for 
overcoming any contingency. 
Sundry liabilities of Alcoin consisted of current 
liabilities and provision for sundry liabilities was the 
major item of current liabilities and provision was 
kept very low, no provision were made in 1992 and 
1994 . It may be observed that Alcoin working capital 
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position was not satisfactory. 
Indal registered increasing trend in both current 
assets and current liabilities during the period of 
study. The growth of current assets was more than 
that of current liabilities. In 1996 , the current assets 
were five times as much as in 1 9 8 6 . It had favorable 
impact on the working capital of the company the 
working capital in 1989 was th ree times as much as 
in 1986.- The working capital was also increased 
due to larger cash balances. The company held 
liquidity which, were committed to investment. It 
reduced working capital index 244 per cent in 
1986 . The working capital was highest in 1996 , 527 
per cent. 
Inventories were 75 per cent of the total current 
assets, of Hindalco in 1992 (table-4). However in 
1 9 8 3 , the inventories decline to 61 per cent the 
company can save the cost of working capital by 
further reducing inventories. The declining also 
substantial Hindalco receivable 31 per cent in 
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1 9 9 6 . The company maintained quite fluctuating 
amount of cash balances. For instance the cash 
balances were 31 per cent of the current assets in 
1989 and 2 per cent in 1 9 8 8 . 
Current liabilities of Hindalco largely consisted of 
sundry liability (Table-5). The propor t ion of sundry 
of liability fluctuated from year to year. It was 
lowest at 15 .1 per cent in 1 9 9 4 and highest 99 per 
cent in 1 9 8 4 . But the liabilities of Hindalco. 
Current assets and current liabilities of Malco 
fluctuated during the period of study (1984 and 
1996) Table - 6. The current liabilities increased 
at higher rate than current assets, the rate of 
increase of current assets was 2.7 while the current 
liabilities was 4 . The growth working capital was 
2 .3 over 1 9 8 6 . Current assets of Malco largely 
comprised inventories - it was 8 3 per cent of current 
assets in 1 9 9 6 . It applies that the company 
accumulated stocks in successive year. It is therefore 
desirable that management must improve its sales 
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policy. The receivable declined from 61 per cent in 
1986 to 16 per cent in 1996 . The declining trend 
in receivable indicates efficient calculation of money 
from debtors . The company however, maintained 
cash balances, viz: 11 per cent in 1996 , though it 
was very low in the current liability includes sundry 
liabilities from 1988 to 1986 . The company made 
no provision. 
The comparative analysis of working capital of 
individual aluminium company shows that Hindalco 
registered faster growth of working capital during the 
period of study. Hindalco also held large amount of 
cash which were more than current liabilities, large 
cash balances also indicates loss of profitabilities 
opportuni t ies which must be avoided by the 
management . In the opinion of the Research 
Scholar appropr ia ted cash budgeting be adopted by 
the aluminium companies to secure equilibrium 
between cash inflows and outflows. 
Inventories from the major items of current 
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assets. Standard size of inventories would be 
production of equal to three months to reducing the 
cost of working capital. It has been seen that all 
the companies maintained large stocks. 
The working capital of aluminium industry 
registered a high rate of growth of working capital, 
viz 740 per cent over 1986 as compared with 400 
per cent for the selected industries. 
Ratio of Working Capital t o Long term 
Inves tment : 
The ratio of working capital to long term 
investment has been computed to establish the 
relat ionship between the two for assessing 
performance of aluminium industry. The long term 
investment includes net worth on long term 
borrowings which has been divided into ratio with 
long term investment. The working capital as a ratio 
to long item investment registered increasing trend, 
"It increased from 9 per cent in 1 9 8 5 to 25 per 
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cent in 1993 . The long term investment of the 
industry increased more than proport ionately in 
1996 , following large scale programme. In 1988 
and 1989 the higher ratio is the result of excessive 
inventories and cash balances resulting from 
p o s t p o n e m e n t of expans ion p r o g r a m m e . In 
subsequent year the proport ion of working capital 
on long term investment increased when funds 
collected for expansion programme could not be 
utilised because of power cuts. 
Alcoin registered widely fluctuating ratio 
working capital to long term investment during the 
period of study (1984 and 1994). As stated earlier 
there was deficit in the case of Alcoin during 1984 
1986 and 1994 . The ratio fluctuated in 1987 to 18 
per cent in 1980 it declined substantially. 
Indal also registered fluctuating ratio during the 
period of study 1984 to 1996 . The ratio varied from 
17 per cent in 1992 to 37 per cent in 1 9 8 9 . The 
higher ratio in 1989 was attributable to excess 
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inventories , On the other hand new issue the 
company failed to utilise the funds so raise and had 
large cash balances. There was favorable impact of 
the factor stated above on working capital of Indal. 
In 1 9 9 6 the ratio was still higher. 37 per cent due 
to increased inventories. 
The ratio to long term investment in Hindalco 
also fluctuated widely from 8 per cent in 1987 
to 30 per cent in 1994. The declining trend in the 
ratio was noticeable in the year in 1984 and 1987 
(20 per cent and 8 per cent respectively). The 
declining trend was over taken by the increasing 
t rend. Subsequently, 1994 was marked by the 
highest ratio, i.e. 30 per cent. Inadequate power 
supply was the major factor underlying fluctuating 
ratio in 1 9 9 6 . The company to utilised the funds for 
the expansion porogramme and carried large 
inventories because of unfavourable sales policy of 
the government . 
Malco ratio working capital to long term 
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investment varied from 19 per cent in 1984 to 30 
per cent in 1 9 9 3 . The inventories with the 
companies increased 405 lakhs in 1992 and 605 
lakhs in 1 9 9 3 . In contrast with declining current 
liability from Rs. 144 lakhs to Rs. 138 lakhs during 
the previous corresponding period. During 1983 
and 1994 the ratio of working capital to long item 
investment steeply from 34 per cent to 22 per cent 
due to substantial increase in current liabilities. In 
1996 the ratio increase 22 per cent. 
Balco working capital ratio to long term 
investment in 1986 was lower than to all other 
aluminium industries during the period of study. The 
company raised long term funds for new plants and 
facilities. Hence the company could not utilise fall 
production capacity. 
Working Capital Turnover Rat io: 
Research Scholar has applied working capital 
turnover ratio to assist effeciency of aluminium 
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industry in using the working capital. The ratio has 
been computed on the basis of average working 
capital of the previous and current year. A high ratio 
is the indicator of over trading which implies 
deuterating working capital in relation to sales. 
The low ratio indicates excessive working capital 
in relation to sales. 
The ratio of working capital to turn over in 
aluminium industry fluctuated from 3.2 times in 1994 
to 6.6 times in 1 9 8 5 . The earlier years registered 
higher ratio than the later years of the study. The 
ratio increased to 3.5 times in 1996. The average 
trend of the ratio is declined. In other words the 
working capital is increasing more than the sales. It 
must be improved by appropriate measure attain to 
higher level of sales. 
Alcoin had a fluctuating working capital 
turnover ratio from 4.3 times in 1991 2 .80 times 
in 1 9 9 4 . The ratio was higher than the other 
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companies during 1987 and 1994 . However, the 
working capital position of the company can not 
be regarded satisfactory since there was a deficit of 
working capital in Alcoin. 
In Indal the ratio fluctuated within a narrows 
range from 2.2 times in 1978 to 5.5 times in 1 9 9 6 . 
The higher ratio in Indal in later years of the study 
indicates efficient utilisation of working capital in the 
company. 
Hindalco showed a better performance in the 
capital turn over ratio than Malco and Indalco. The 
ratio fluctuated from 2.7 times in 1994 and 10 .4 
times in 1985 . The later years of the study were 
marked a higher ratio, indicting more increasing in 
the sales than the working capital. 
In Malco the ratio was lower than in Hindalco 
and Indalco 0.8 times in 1986 and 4 .3 times in 
1996 . The company regiestered declining in the ratio 
because in the substantial increase in the working 
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capital incontrast with declining sales. The highest 
ratio 3 times in 1996 which implies better utilisation 
in working capital in later year of the study. 
Balco comes last in terms of lowest working 
capital turnover ratio - 0.5 times in 1 9 9 6 . The 
lowest ratio was attributed to failure of the company 
to utilised efficiently the funds for new plants. 
Inventory to Working Capi ta l Rat io: 
Inventory refers to that aggregate of the 
following items of tangible proper ty : 
i. Finished Product 
ii. Semi Finished Product 
iii. Raw materials 
The study undertaken by the Research Scholar in 
view of the importance of the management for their 
impact on profit in several rays. Firms return on 
investment is effected by too much on too little of 
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inventory. Secondly the production cost is affectedly 
the ratio at which inventory moved through 
production and distribution process. 
A higher turnover would obtain when working 
capital is less than that required volume of sales 
vis-visa. The well establish amount in respect of the 
proportion of inventory working capital is that 
inventory should be 75 per cent of the working 
capital. The research scholar applies stand to 
aluminium industry to determined as to whether 
aluminium industry is suffering from excessive 
inventories. 
Table-3, presents inventories, working capital 
and ratio in number of times. The table reviews that 
inventories were excessive i.e. almunium industries 
entire period of study 1984 to 1996 . Inventory to 
working capital to 2.2 times in 1985 . It means that 
working capital which was equal to inventory in 
most of the years was tied up in inventories in 
aluminium industries. Alcoin is noted poor 
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management of working capital. The company 
suffered the deficit of working capital during 1984 . 
1986 and 1 9 9 6 . During the rest of the period of 
study the ratio were approximately 0 .5 times. 
Inventory was higher than working capital in 
Indal. The variation in ratio 0.6 in 1984 and 0 .81 
in 1 9 9 2 . In the opinion of research scholar that 
t he m a n a g e m e n t of working capital is not 
satisfactory as well as. 
Hindalco arranged its working capital well 
because the ratio during the period of study varied 
from 0 .5 times in 1991 and 1.7 times in 1996 . 
Malco management was quiet sound during the 
first half of the period though it was in satisfactory 
in the later half. In the first half the ratio was less 
than one but it was higher than one in 1992 and 
1 9 9 6 . 
Balco also did not qualified generally accepted 
more because it ratio was less than one . Table 10, 
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reviews low inventories working capital ratio in 
aluminium industry than in selected industries. 
Turnover to Inventory of Mater ia ls : 
Turnover of inventory of materials is computed 
by research scholar to examine efficiency of 
management of inventory of materials. The rapidity 
of consuming of material and stock would indicate 
turnover of inventory of material . The ratio has 
been calculated on the basis of amount of material 
consume to average inventory of material, lower 
ratio would indicate that more working capital 
blocked in materials and vis-visa. 
Inventory of material of aluminium company in 
India is shown in table-2. Alcoin has higher turnover 
than other aluminium companies . In 1992 and 1993 , 
the turnover exceptionally high in Alcoin. Most of 
the companies , generally show improved turnover in 
later period. It may be observed here that the 
turnover was the low for the whole period since 
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most of the companies is carried huge stock of 
materials Turnover of Inventory of Finished goods. 
The Research Scholar had adventured to 
de termine that turnover of finished goods in a bit 
to find out as to whether to concern is indulging over 
t rading or under trading. Turnover of finished goods 
is the ratio of cost of goods sold to average 
inventory to finished goods. 
Turnover of inventory would increase in the 
following ways:-
(1) When sales was constant and inventory level 
is reduced (2) when inventory is constant and sales 
are increased. (3) when sales are increased and 
inventory is reduced. 
All the things being the same the profit would 
improve slightly under the first situation and more 
by the second and third method. Over trading is 
indicated by sharp increase in the turnover, 
alongwith sharp increase in the ratio of inventory to 
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working capital. Under trading is the result of sharp 
fall in the ratio of the inventory. The company faced 
the great financial problem, when it is including over 
trading. 
In over trading the company finds it is very 
difficult to fulfil the creditor because of declining 
cash inflow as a result of falling sales. Table 3, 
indicates the turnover of inventory of finished goods 
during 1984 to 1 9 9 6 . It is clear from table that 
inventory of finished good that had arising trend 
during the enter period of study. In 1994 the 
increasing in inventory of finished goods is of course 
less than the increase in the cost of goods sold. It 
explains the increase in turnover inventory during 
later half of period of study except in 1994 through 
1996 . It means that industry is making effort to 
reduce the level of stock the number of days to 
turnover of inventory in terms of days decline from 
70 days in 1984 to 39 days in 1 9 9 1 . It increased 
to 66 in 1996 . 
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Table 2, shows turnover inventory of finished 
goods in Alcoin during the period of study. The 
turnover ratio declined form 6.3 tonnes in 1984 to 
3.3 times in 1990 and 1994 . The number of days 
to turnover of inventory, however went up from 58 
in 1 9 8 4 to 111 in 1990 and 1994. The fluctuated 
sales and increasing level of inventory are the causes 
of fall in inventory ratio. The ratio of inventory to 
working capital of alcoin revealed in rising trend as 
discussed earlier due to inadequate working capital 
in earlier. 
Table 4 has been drawn up to indicate turnover 
finished goods of Indal. The company did not show 
any definite trend; the turnover of inventory of 
finished goods fluctuated from year to year. In 1984 
the turnover was 4 .5 times as against 8.9 times in 
1991 and 6 times in 1996 . Consequently, the 
number of days to turnover inventory also fluctuated 
from year to year-81 days in 1984 30 days in 1994 
and 86 days in 1996 . Table 5 reveals turnover of 
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inventory to finished goods in Hidalco. The company 
had higher turnover than all the other companies. 
The turnover varied from 7.4 times in 1984 to 16 .4 
times in 1996 . There was 5 times increased in the 
turnover inventory of Hindalco in the last two years 
1 9 9 5 and 1996 . Turnover . in terms of number 
of days had declining trend, it dividing from 57 in 
1 9 8 4 and 22 in 1996. Hindalco management was 
impactable to reduced the proportion the inventory 
to working capital considerable 
Malco had lower turnover of inventory of 
finished goods than all the other companies (Table-
6). It was 5.2 times in 1987 and two times in 1990 . 
Turnover of inventory in terms of number of days, 
as a result went up from 70 in 1987 to 183 in 
1 9 9 4 , the proportion of inventory of working capital 
also increased to 1.2 during the period as discussed 
the foregoing paragraph. Improvement in inventories 
during the last two years was lowest than other 
companies . It shows that Malco was practicing under 
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trading the stock of finished goods was excessive in 
the case of Malco. 
Turnover of Rece ivable : -
Research scholar has computed turnover of 
receivable by dividing sales with the amount of 
receivable effected credit additional requires a higher 
turnover of receivables. A decline in the turnover of 
receivable is usually the result of following factors: 
(i) When declining in the sales accompanied 
by increasing receivable 
(ii) W h e n d e c l i n i n g in r e c e i v a b l e s is 
accompanied by a larger declining sales. 
(iii) When increasing in sales in accompanied by 
larger increasing in sales. 
(iv) When sales declining without any change in 
the level of receivables and 
(v) When thee is increasing in receivable without 
any change in level of sales. 
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Table 3, reveals turnover of receivables for the 
whole aluminium industry during 1984 and 1 9 9 6 . 
The industries turnover of receivables increased from 
9.2 times in 1989 to 2 times in 1992 However, the 
turnover declined in 1996 to 11 times the period 
of collection of receivable fluctuated from 18 in 
1992 to 40 days in 1989 . As discussed earlier, 
profitability of industry in 1996 in particular 
decrease due to low turnover of inventory of finished 
goods and low turnover of receivables. 
Table 8, had been prepared for Alcoin. The 
company had a higher turnover of • receivables. It 
fluctuated from 10.9 times in 1990, 3 8 times in 
1 9 9 3 . The days of collection of receivables varied 
from 10 days in 1982 to 34 days in 1 9 9 0 . It may 
be incurred from the above ratio' that the company 
had practicised efficient current policy. Its advantage 
not fully realised because the lower turnover of 
inventory of finished goods. 
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Table 4 reveals the turnover the receiviable of 
Indal. The company had low turnover of receivables 
than the all other aluminium companies during the 
period of study the turnover of receivable fluctuated 
from 5.4 tonnes in 1989 to 13.1 tonnes in 1992 . 
The period of collection of receivables varied from 
28 days in 1992 to 68 in 1989 . In 1 9 9 6 inventory 
of finished goods and turnover of receivable both 
registered declined. Turnover was lowest in Indal 
during the whole period of study. 
Table 5, reveals in turnover to receivable 
receivable in Hindalco. The turnover was higher in 
the company than all other companies. It varied from 
12.3 times in 1989 and 117 .. in 1 9 8 5 . The 
average period of collection receivable varied 3 in 
1985 to 30 in 1 9 8 6 . The company was able to earn 
higher during the period of study because turnover 
of inventory was also highest. The company does 
not allow credit sales. This policy was responsible 
for higher turnover of receivables. 1 9 8 9 . is the 
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exceptional year in which turnover of receivable was 
lowest because of larger collection of receivable 
from foreign debtors (importers) 
Table 6, indicates turn over of receivable of 
malco. The turnover of receivable varied from 3 7 . 4 
times in 1996 to 3 6 1 . 1 in 1987 . The company 
turnover was quite high. The period of collection of 
receivable varied within narrow range from 1 day in 
1987 to 5 days in 1994 and 1 9 9 5 . The period low 
of Malco because company does not allow credit 
sales However, in profitability of company was low 
in the later years of study because the low turn over 
of inventory.^ 
Operat ing cyc le : -
Since of working capital as as well, because 
lower of the period of operat ing cycle, less is amount 
of working capital and viz user, by normal 
operat ing cycle meant the length of time and entire 
stock of goods would by to convert to case. 
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Following ratio are useful in estimating operat ing 
cycle. (1) Turnover of inventory of finished goods 
and (ii) Turnover of received both the calculated by 
Research Scholar in the foregoing paragraph. 
Hindalco has the shortest operat ing cycle. Indal 
had a shorter operating cycle in the later part of 
the study . It may be observed here that there is 
improvement by the management in the industry as 
revealed by reduced operat ing cycle during 1990 and 
1 9 9 5 . 
S o u r c e s and U s e s of F u n d s : -
Management of aluminium companies are faced 
with the problem of additional resources for 
profitable investment oppor tuni t ies . The Research 
Scholar has made an a t tempt to prepare the 
s tatement of sources and uses of funds. 
"Funds from operating" was the major sources of 
funs in aluminium industry during the period of 
study, 1984 to 1996 . The funds from this source 
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varied from 16% in 1996 to 19.9 per cent in 1 9 9 1 . 
The percentage fluctuated from year to year during 
1992 to 1994 . It declined from 88 per cent to 67 
per cent bent increase and per cent in 1996 It 
declined again sharply to 16 per cent in 1 9 9 6 . The 
operat ing funds declined as a result of losses suffered 
by some of aluminium companies during 1992 1996 
finds fro issue of share and long term borrowing 
which wee not made use of were responsible for 
fluctuating funds from operation^. 
Long term borrowings constituted the second 
most important funs in 1992 12 per cent and 1996 
77 per cent and the funs raised through long term 
borrowings. The funds wee obtain by the company 
from the issue of the capital the proceeds of share 
issue varied 3 .3 percent in 1985 of total funds to 
26 per cent in 1789 . Some funds wee provided by 
sale proceeds of investment 0.5 per cent in 1994 
1.4 per cent in 1996^. 
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The funds were largely invested in fixed assets 
during the period of study varying from 4 4 per cent 
of total funds in 1995 and 81 per cent in 1996 . 
The expansion programme required investing major 
part of funds in fixed assets following the expansion 
programme under taking by industry during the 
period of study. Payment of dividends was the second 
important use of funds involving funds from 5 per 
cent of total in 1996 . 22 per cent in 1 9 9 4 ^ 
Repayment of a borrowing also required the use 
of funds Particularly during 1984 , 1 9 8 5 , 1 9 9 1 , and 
1 9 8 5 . The industry also used funds in the acquisition 
of investment, especially in the first half of the study 
Miscellaneous expenditure also involved in the 
use of funds in the aluminium industry. 
The funds were largely employed in the 
acquisition of fixed assets both in aluminium 
company and other companies Dividends were also 
the important use of funds both in aluminium and 
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other companies . The funds were raised by the issue 
of share , debentures, and retained earnings. The 
policy of retained earnings is followed by the 
management of aluminium companies to attain a 
higher ratio of growth. It is also seen that the policy 
on equity was beneficial to the share holders. 
C o n c l u s i o n : 
It may be inferred from the foregoing discussion 
t h a t l a rge cash ba l ances and unnecessar i ly 
overstocking of raw materials besides liberal credit 
have resulted into substantial amount of working 
capi tal . 
The next chapter is the summary of the problems 
of product ion and marketing of Aluminium products 
in India and makes suggestions. 
R e f e r e n c e s : 
1. Times of India, New Delhi, April 2, 1996, up. 
1 1 . 
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2. Ibid, May 1996, up. 16. 
3. Financial Express, New Delhi, August, 1996, up. 10. 
4. Financial Express, Investor's Guide, Sept. 10, 
1996, up. 14. 
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SUMMARY AND SUGGESTIONS 
No other industry has undergone such trials 
and tribulations as Aluminium Industry during the 
past decade. Problems including power cuts , 
labour unrest, price control, rising cost of raw 
materials and financial strains have added woes 
to the industry. MMTC and private trade are faced 
unusually with the surplus stocks. They find it 
difficult to dispose of the stocks profitably, at the 
administered prices. Over 60 per cent of the non 
ferrous metal goes into electrical engineering 
goods industry. It is on this account that the plan 
outlays for power development set trends in the 
aluminium market. So long as domestic industry 
is unable to raise the production. In India, till the 
la te 6 0 ' s imported aluminium cons t i tu ted a 
significant portion of the total availability of the 
metal. Trends in the aluminium industry in India 
since the early 50 's and to the late years of 90 ' s 
indicated that substantial new production capacity 
was built up and import was reduced. 
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At present , in India there are four major 
plants manufacturing aluminium. These are Bharat 
Almunium Company, Indian Aluminium Company, 
H i n d u s t a n Aluminium C o m p a n y and Madras 
Aluminium Company. Bharat Aluminium Company 
(BALCO) is only in the while others are the 
private sectors. 
An a n o t h e r p l a n t . N a t i o n a l A l m u n i u m 
Company (NALCO) in early 1987 which started 
with installed capacity of 2 .18 lakh tonnes . The 
total instal led capacity of these plants are 
3 , 6 2 , 0 0 0 t o n n e s . But h o w e v e r t he ac tua l 
production is very low. These are all power cuts 
industries. Most of the producers barring, Bharat 
Almunium Company, have been unable to utilise 
their rated capacity of more than 55 per cent, 
Indian Aluminium Company (Indal), which is still 
one of the largest producers, was unable to utilise 
more than 44 per cent of its capacity leading to 
crash in output. The rated capacity of the 
c o m p a n y distr ibuted over t h r e e smel ters in 
Karnataka, Orissa and Kerala. All the three states 
are the short of power. Madras Aluminium 
220 
Company (MALCO) is in a very poor condition due 
to inadequate supply of power It could not 
achieve its installed capacity of 2 5 0 0 0 tonnes . 
The aluminium industry has been found to 
have increased imports during the period under 
r e v i e w . T h e Mine ra l s and M e t a l T r a d i n g 
Corporat ion (MMTC) has arranged for the import 
of 2 0 , 0 0 0 tonnes of aluminium to help meet the 
immediate demand of the consumer s . These 
imports are part of the authorised quantum of 
50 ,000 tonnes for the year. 
If need be, the corporation will raise the 
imports to 7 0 , 0 0 0 tonnes depending on the 
requirement at home and the short fall from the 
domestic units. The MMTC has reported to the 
concerned Ministry that some of the units at home 
have been suffering from acute power shortage 
which has affected their production considerably. 
The domestic aluminium production during 1995-
96 was p l a n n e d at 2 8 3 , 0 0 0 t o n n e s with 
HINDALCO, chipping in with 1.25 lakh, tonnes . 
INDAL with 4 5 0 0 0 tonnes BALCO, with 9 8 0 0 0 
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tonnes and MALCO with 15, 000 tonnes . The 
estimated demand for aluminium in the country is 
placed at 3.5 lakh tonnes. 
On the commencement of National Aluminium 
Company(NALCO, )the problem of short fall has 
been removed. MALCO has to produce 2 .18 lakh 
aluminium per year which will as a result decrease 
impor t s . 
At present , India 's contr ibut ion to world 
production of bauxite is about three per cent and 
that of aluminium is about two per cent though, 
this contribution is very modest it should be borne 
in mind that the country has a reserve base 
about 1200 million tonnes of bauxite. 
Now. the question arises that whether India 
would be able to absorb this much aluminium in 
the coming year 1998 . Looking at the project 
demand and supply We find that India will be 
producing in excess of its requirements by 1997-
98 . The per capita consumption of aluminium in 
India will be only half kg as compared to 26 kg 
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in other country like U.S.A with the total 
capacity of 3 , 6 2 0 0 0 tonnes . 
Now to pin out the sectors from where we 
need to generate more demand it emanates that 
the current sector ia l compos i t ion of India ' s 
aluminium consumption was of the order of 2-
4 lakh tonnes . The bulk users were power, 
consumers durables, and transport industry which 
consumed 52 per cent 20, per cent and 12 per 
cent respectively. As against this, we find that in 
the developed countries like U.K., J apan and 
U.S.A. the bulk users are sectors like t ranspor t , 
building construction and canning and packing. It 
is easy to realise that these are the sectors where 
the demand for aluminium can be increased by 
leaps and bounds. This is especially true for the 
s e c t o r s l ike t r a n s p o r t and b u i l d i n g a n d 
construction. India has also increased the use of 
a l u m i n i u m in t r a n s p o r t and bu i ld ing and 
construction. Aluminium products are being used 
in the place of wood, steel, and copper also. 
It may be hoped that enough demand would be 
generated from these sectors in the near future. 
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The aluminium consumption in India increased 
quite rapidly from 11 ,000 tonnes in 1953-54 to 
3 . 5 0 , 0 0 0 tonnes in 1995-96 . The full fledged 
demand has been witnessed more in electrical 
industry and Transport industry. 
T h e th rus t on high t e c h n o l o g y in the 
automobile industry has opened up the market for 
aluminium in the manufacturing of sophisticated 
cars trucks. Some of the major units in the 
manufacture of such vehicles where aluminium are 
increasingly being used in industrial countries 
includes radiator, heat cores, oil coolers, air 
condition condensers, evaporator and air charge 
cooler, some of the propert ies of aluminium which 
favour its uses in the car and trucks manufacturing 
industries have been low density excellent heat 
transfer and high resistance and corrosion. 
The falling international price has also made 
aluminium as an attractive alternative to copper 
and brass. It has been estimated that in terms of 
cost aluminium design are 50 per cent less 
expensive than copper or brass. So aluminium 
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alloys still occupy the first place among metal ir 
the aircraft industry. High s trength aluminium 
alloys also found use in missiles, satellites and 
other space crafts, and light stiff and strong 
aluminium to either planes (light combat aircraft 
for its wings). 
Aluminium is a metal of future. It constitutes 
the largest among the non-ferrous metal produced 
and consumed in India. It is an all purpose metal 
for use in t ransport , electrical works packaging 
m a c h i n e r y a n d e q u i p m e n t . H o w e v e r i t s 
consumption in India is stagnant due to high cost. 
A suggestion of rational pricing system for the 
inputs to make aluminium cost effective and 
comparable with the internat ional pr ice . The 
future growth of aluminium is dependent on cost 
reduction through reduced excise duty and some 
control on price of raw materials. 
The Indian aluminium industry should utilise 
modern technology for saving energy. Various 
plants in the country have been set up on 
imported technical know-how. The plants other 
than that of Bharat Aluminium Co. Ltd. (Ba.c 
have been set up in fifteen and early sixties. 
Evidently, these plants have been following old 
technology which are more energy intensive, 
compared to modern p lants . Certain modification 
and modernisation have been implemented by 
Indian Aiu Jnium Company (Indal) and Hindustan 
Aaluminium Co (Hindal Co) so as to reduce the 
consumption of energy and also to increase the 
p r o d u c t i o n . 
Power supply to the industries is not proper 
Balco 's plant has been fully commissioned (1984) 
delayed by about 5-6 years due to inadequacy of 
supply. Indal, has improved machine performance 
and reduced energy consumption. Use of all 
aluminium trucks in Indal mines is another energy 
saving practice. Changing over from rope shovels 
to hydraulic shovels by Balco is a step towards 
bet ter production with less energy. The main 
characterist ic of aluminium is exploited in the 
world over as energy bank, particularly in the 
t ranspor t sector where the energy saving is in the 
nat ional interest. The growth is dependent on cost 
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reduction and product development efforts by the 
primary producers as well government assistance 
to help price reduction by educed excise duty and 
some control on price of raw material to make 
them available concessionally to the primary 
producers . 
In India market ing is chal lenging and 
exc i t ing . The solution to the market ing 
p r o b l e m s requ i re ins igh t e x p e r i e n c e and 
analytical ability. Increase in the sales at the 
expense of profits may not be a desirable 
objective. There are many ways in which sales 
can be increased. For example by finding new 
customer, by increasing advertising and by 
reducing the price. Sometimes, the marketing 
manager adopt a method of coupon system to 
increase the sales he know the desires of the 
consuming public in case of utensils mostly 
the consumers are ladies which are exciting. 
Aluminium product may be divided into two 
categories , namely (i) consumer product like 
utensils e.g. pressure cooker Frypan etc. 
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which are bought and utilized by househo ld 
c o n s u m e r s , (ii) Industr ia l p roduc t s are t hose 
which are used by business o rgan i s a t i on or 
indus t ry l ike Elec t r ic i ty i ndus t ry , T r a n s p o r t 
Industry e i the r as a raw mater ia l or pa r t s of 
o the r goods when purchased for operation of 
the bus iness itself. 
A basic task of marke t ing system is to allow 
p roduc t ion to be d i rec ted towards the demand 
for the a luminium produc t s . The marke t ing of 
a luminium products should p rov ide for risk, 
such as phys ica l de te r io ra t ion or damage and 
loss in va lue . The market ing sys tem should 
also c o m m u n i c a t e informat ion to the re ta i ler 
and the who le sa lers regard ing the product 
ava i l ab i l i ty , t h e i r p r i c e s and t e r m s and 
conditions of sale th rough the sa l e sman . 
Aluminium p roduc t s which a re used for 
industr ial p u r p o s e s have th ree b road division, 
n a m e l y , (i) e x t r a c t i v e i n d u s t r i e s (2) 
M a n u f a c t u r i n g i ndus t r i e s (3) C o n s u m i n g or 
using un i t s . Basically the product flow from the 
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ext rac t ive indus t r i e s th rough manufac tu r ing 
indus t r ies to t h e consuming or using uni t s . At 
t imes there is also back flow p r o d u c t s from 
m a n u f a c t u r i n g i n d u s t r i e s t o e x t r a c t i v e 
indus t r ies , as h a p p e n s in case of capi ta l 
goods and o p e r a t i n g suppl ies . However , the 
major flow of movemen t s of a luminium produc t 
is from manufac tu re r s to ul t imate consumer s , 
G o v e r n m e n t , t h e b u s i n e s s u s e r s a n d 
e x p o r t e r s . 
A l u m i n i u m p r o d u c t is u s e d in 
t r a n s p o r t a t i o n , c o n s t r u c t i o n and e l e c t r i c i t y 
indus t r i e s . They are the industr ial u se r s . 
Thus on the demand side of the system we 
find a number of business and indust r ia l use rs . 
G o v e r n m e n t d e p a r t m e n t s and a g e n c i e s and 
e x p o r t e r s , while on the supply s ide of 
d is t r ibut ion the impor t an t pa r t i c ipan t in the 
a l u m i n i u m m a r k e t i n g s y s t e m is t h e 
m a n u f a c t u r i n g e s t a b l i s h m e n t . 
A l u m i n i u m i n d u s t r y is t h e h a r d se l l 
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m a r k e t i n g where the product ion lines have to 
be kep t busy in order to cover costs with the 
result tha t the p roduc t is cont inuously sold. It 
is an aggress ive marke t ing te rms in c o n n e c t i o n 
with t he style of marke t ing , 
A g roup of pa r t i c i pan t s in the indust r ia l 
m a r k e t i n g system cons is t s of the indust r ia l 
m i d d l e m e n . T h e s e m a y c o n s i s t of t h e 
m a n u f a c t u r e r s o w n b r a n c h e s , m e r c h a n t 
who le sa l e s or d is t r ibutor and agen t s . 
M e r c h a n t who lesa l e r s or d is t r ibutors a re 
i n d e p e n d e n t o rgan i sa t ion which pu rchase the 
manufac tu re r of a luminium products and resell 
t hem to ul t imate use r s which may be e lec t r ica l , 
t r a n s p o r t industry. On the other s ide , the 
s u p p l i e r s have t a k e n p l ace in A lumin ium 
Industry who p r o d u c e Aluminium Shee t roll , 
foil and cables . The suppl iers play a dynamic 
role in the supply of aluminium produc t to 
u l t imate users called indirect channe l . In o the r 
c a s e , t h e m a n u f a c t u r e r c o n t r o l s t h e 
d is t r ibu t ion of his product from the factory 
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to the users or customers referred to as the 
direct channel, but it is successful in small 
scale unit. 
A l t h o u g h b a s i c a l l y t h e p l a n n i n g of 
Marketing activities is similar in case of both 
a l u m i n i u m p r o d u c t s i .e . c o n s u m e r and 
industrial. There are certain points which must 
be borne in mind in case we are thinking of 
an industrial products. If this, note of 
caution is not heeded, the industrial products 
manufacturer may be sadly disappointed with 
his results although a similar approach may 
have proved successful for consumer product 
manufac turer . 
Changes in marketing strategy should be 
based more on production, design cost and 
service innovations. It is for this reason that 
the market planner 's role in case of aluminium 
product is materially different from that of the 
market planner in other product. Instead of 
having self contained market plans, the market 
planner in aluminium company must analyse 
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and interpret market requirements to enable 
the top and operation managements to decide 
how best to respond to such requirements. 
On the other hand, it becomes necessary 
for top management to supply the necessary 
guidelines which must include definite long 
range growth targets and corporate objectives 
which should specify clearly the following 
significant points: 
a. How fast the top management wants the 
business of the company to grow? 
b. What product and market its desires to 
emphas ize? 
c. What are the types of business top 
management feels should be avoided? and 
d. Finally, what profit returns are acceptable 
to top management? 
In marketing of aluminium product in India 
consumer durability must be considered. The 
company must pay special attention to better 
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quality because the customer take the decision 
and is interested in the quality of the products . 
A good manufacturer dealer relat ionship can 
help in promoting the quality aspects of 
manufac tu res . 
The characteristics of aluminium are 
exploited in the world over as energy bank 
particularly in the t ranspor t sector where 
energy saving is in the national interest . In 
view of our present and future energy 
reserves, we can not afford to neglect the 
production and use of aluminium for this 
sect ion. Looking at the impress ive future 
growth in automobile industry the increase use 
of aluminium in this industry can push up the 
stagnating consumption of this metal to great 
extent. This can be achieved only when the 
metal becomes cost competitive by way of 
providing some concession in power tariff 
and some relief in the excise duty by the 
government. Economies of scale not only lower 
the cost of production but also under write 
t e c h n o l o g i c a l d e v e l o p m e n t . A l u m i n i u m 
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technology has been changing very fast and 
calls for heavy investment in sophisticated 
machine and equ ipmen t s . The logic of 
economies compel the primary products to play 
a leading role in developing technology. This 
will promote higher growth in the fabrication 
indust ry . 
The very fact that the use of aluminium 
is not more than 300 in number in India vis-
a-vis 3000 in the advanced countries. The 
high cost of production is largely on account 
of high cost of inputs. 
India after becoming nuclear power is at 
the threshold of making strides in space. The 
dream of the future would be realised by 
making use of best metal, for s tructural 
s t rengths . All offers the magic wand to make 
the dream come true. It is not a good rating 
that India lags far behind other countries in 
te rms of consumpt ion and product ion of 
aluminium per capita. The Research Scholar 
has made projections that demand of aluminium 
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would increase mul t ip le t imes . The e c o n o m y 
w o u l d p e r f o r m e x c e l l e n t l y if p r o d u c t i o n 
capaci ty is enlarged to meet t he t a rge t s for 
21s t century . 
^tt l tcrgrapif^ 
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